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APPENDIX A
ANALYTICAL CHEMISTRY RESULTS



APPENDIX A-1 |
RESULTS OF SEDIMENT CHEMICAL ANALYSES: ORGANICS,
INORGANICS, SEM/AVS, TOC, GRAIN SIZE




Appendix A-1. Sediment Chemical Analysis Results for the Raymark Phase Il Ecological Risk Assessment Investigation.
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g {3 8 8 s 8 g 8 g 8 g 8 y 8
TOC 1.30 310 4.10 1.70 3.40 2.00 3.40 1.0 1.50
tals (mhg
rsenic 2.40 8.40 5.10 3.30 6.50 2.90 5.90 180 3.80
admium 0.22 0.31 0.42 016 J 0.32 2.10 063 0.34 0.60
[Chromium 25.50 71.20 43.30 14.30 25.80 36.10 172 8.70 51.%0
ICopper 105 284 504 22.60 73.50 210 155 55.60 208
Lead 37.50 76.60 134 7.30 29.10 87.60 56.30 37.70 41.90
Mercury 0.2 0.5¢ 0.80 0.04 080 0.08 028 0.2 048
Nicket 6.80 17.60 20.20 9.3 18.10 20.70 22.00 5.50 1120
iver 0.22 057 0.47 004 U 018 J 0.85 041 0.52 0.28
68.40 169 243 41.50 118 178 158 56.70 162
olyaromatic Hydracarbons [PAHs) (xg/kg)
1,6,7-Trimath e 3.00 8.00 5.00 10 U 150 U 88.00 800 14.00 15.00
1-Methyinaphthalens 4.00 10.00 €.00 10 U 150 U 77.00 12.00 13.00 8.00
1-Mathylphenanthrens 2000 58.00 22.00 100 U 14.00 410 56.00 40.00 18.00
,8-Dimathyinaphthalene 4.00 12.00 7.0 10 U 150 U 95.00 11.00 11.00 13.00
-Me hthalene 9.00 18.00 14.00 10 U 4.00 140 20.00 2000 18.00
thene 4.00 22.00 €.00 100 U 300 380 76.00 12,00 9.00
23.00 74.00 20.00 100 U 18.00 530 45.00 120 48.00
nthracens 35.00 120 82.00 3.00 39.00 2200 200 180 87.00
ajanthwacene 130 0 220 9.00 130 5800 450 860 310
a 120 380 190 7.0 9.0 4400 480 570 200
fuoranthene 110 510 160 8.00 $3.00 6200 650 0 350
0] 98.00 0 160 7.00 74.00 3200 280 380 200
91.00 2% 140 8.00 8.0 3000 330 ) 180
110 120 150 8.00 7.0 1300 160 210 140
3.00 8.00 8.00 10 U 15 U 210 6.00 13.00 5.00
120 380 180 8.00 1o 470 580 amn
8 hjanthracsne 18.00 58.00 29.00 100 U 14.00 [ 74.00 100,00 44.00
190 850 310 17.00 200 12000 910 1100 400
5.00 30.00 10.00 10 U 4.0 4%0 54.00 18.00 8.00
um PAHs (6 Molacular Waight)' 1910 %1 56.00 [ic) 28450 2534 3130 141
k] one 97.00 290 150 8.00 71.00 3700 ) 400 t210
um PAHs (7 Low Molecutar Weight)® 184 58.00 0 2200 181 14020 1198 578 340
12.00 260 27.00 3m 10.00 210 33.00 28.00 22.00
61,00 $2.00 €3.00 14.00 420 1200 110 120 87.00
9600 8 5600 B 1% B 1200 B 8300 B 11000 B 770 B 200 8 150 B
200 56.00 aro 18.00 180 12000 910 1100 400
um PAHS 1563 0,00 2448 134 1714 73800 €613 6047 278

DO = Data Guaiter, U'-Undeiocied; “J-=Calmated, "B oBetow CRDL; 8nd “NA"~Hot Anayzed.
‘One-hak the MOL taken whem DQ = *U",

1 - Sum of High Molecular Welght PAHs = Chwysens,
Dbenz(s hianthracena, Fuoranihana, and Perylens; Peryiens not avallable for Reference

2 - Sum of Low Molecular Weight PAHS = 2
Fluorens, Naphihalena, and Phanarthrens,

3 - Sum of Congeners X 2 does not includa PCBO77,104, and 154.

4 - Dioxin = 2.3,7,8 TCDO Equivalent; see Appendix D-3.

S - Reference Station - GMOB (SAIC, 1908). Total PCBs = 16 Congeners x 2.




Appendix A-1. Sediment Chemical Analysis Results for the Raymark Phase [l Ecological Risk Assessment Investigation.
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10C 2.80 9.30 28.30 7.00 22.00 410 14.30 13.90 5.88
s
rsenic 8.00 13.60 .70 6.50 830 2.0 9.40 430 17.90
admium 2.60 004 U 003 U 012 J 005 U 0.80 016 J 004 U 150 &
IChromium 270 139 $3.00 20.80 47.70 38.40 300 47.70 2
Copper 1560 218 130 36.60 99.40 108 781 74 881
Load 165 200 m 80.80 153 180 [1d) 313 158
Mercury 2.50 0.88 027 0.15 031 o.19 0.55 0.30 1.20
Nickel 34.20 26.40 1710 17.50 19.80 11.50 65.00 23.80 3740 E
iver 1.10 4.50 2.00 0.24 1.10 2.0 1.10 0.50 300
780 191 85.50 115 56.80 191 ] 3re 202
DI
54.00 17.00 1000 U 27.00 750 U 23.00 26.00 100.00
2100 32.00 34.00 24.00 17.00 21.00 54.00 220
60.00 87.00 130 250 £2.00 240 260 350
42.00 200 1000 U 23.00 750 U 3.00 78.00 170
58.00 $0.00 48.00 38.00 25.00 40.00 ©9.00 130 30 U
32.00 21.00 1000 U 79.00 750 U 35.00 50.00 1100 330 U
190 260 210 520 130 30 680 940 30 U
27 270 20 950 150 620 080 3200 a0 U
(1) 730 800 3300 460 1800 2400 11000 190 J
840 950 800 2900 540 2000 3300 9700 230 J
990 1400 1100 4400 770 2600 4500 8800 400 XJ_ ]
540 820 [T 2300 730 1500 3000 7800
490 760 800 1900 620 1400 3200 7200 74.00 J
3% 410 830 970 ) 710 2000 8500 0_X)
16.00 14.00 1000 U 89.00 750 U 30.00 35.00 340
170 970 1100 300 750 150 2600 8700 220 J
ben & 120 170 170 480 120 320 640 1500 20 U
0 1200 1600 1700 6200 1200 3200 5700 21000 3% J
0 24.00 26.00 1000 U 140 750 U 79.00 64.00 920 30 U
fSum PAHs (6 High Molecular Weight)' | seeo 4500 4500 16700 3te0 9640 15520 54300 1300
denof . 570 200 1000 2400 710 1600 2600 8500 10_J
[Sum PAHS (7 Low Molecular Weig 1024 1083 1443 4208 208 2005 Je82 14240 2100
p 60.00 84.00 67.00 41.00 38.00 82.00 200 150 30 U
180 170 180 % 110 420 [ 2400
P 30 B8 980 B &0 B 2500 B 55 8 1500 B 2100 B 7800 B 120 J
Pyre 1200 1700 1800 6200 1100 3300 $000 17000 40 J
[Sum PAHs 9328 12408 12727 308% 8831 23062 4233 127320 7004
DG = Dute Guaer: "U=Undetecied: *J"=Estimalad; - alelow CFRDL: snd "NA'aNol Analyzed.
One-halt tha MOL taken where DQ = V.
1.- Bum of High Molecuter Weight PAMs « ,

3 - Sum of Congenem X 2 doss rot include PCBO77,104, snd 154,
4 - Diovin = 2,3,7,8 TCDD Equivelent; see Appendix D-3.
5 - Relarencs Statlon - GMOS (SAIC, 1908). Total PCBs = 18 Congeners x 2,
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o U 855 U 060 U 040 U 065 U 033 U 085 U 042 U 040 U
038 U 088 U 060 U 040 U 085 U 3 U 055 U 042 U 04 U
0% U 055 U 080 U 040 U 065 U n_ U 055 U 042 U 040 U
03 U 055 U 080 U 040 U 065 U 33U 0585 U 042 U 040 U
CEY 055 U 080 U 040 U 065 U 033 U 055 U 042 U 04 U
0% U 055 U 060 U 040 U 065 U 03 U 055 U 042 U 040 U
03 U 085 U 060 U 040 U 085 U o v [ 042 U 04 U
0% U 085 U 080 U 040 U 085 U 1.90 055 U 042 U 040 U
0% U 085 U 060 U 040 U 065 U 031 U 055 U 042 U g« U
0% U 055 u 060 U 040 U 085 U on U 085 U 042 U 040 U
NA NA NA NA NA NA NA NA NA
0% U 055 U 060 U 040 U 065 U 031 U 056 U 042 U 040 U
03 U 085 U 080 U 040 U 085U o U 085 U 042 U 040 U
03 U 055 U 080 U 040 U 065 U 03 U 055 U 042 U 040 U
0% U 055 U 060 U 040 U 085 U 033 U 058 U 042 U 040 U
0% U 055 U [ ] 04 U 085 U [ XY 055 U 042 U 040 U
190 U 285 U 200 U 200 U 328 U 165 U 285 U 205 U 200 U
0% U 055 U 080 U 040 U 0685 U 033 U 055 U 042 U 040 U
0% U 0S5 U 060 U 04 U 065U 033 U 055 U 042 U 040 U
W _u 0S5 U 0 v 04 U 065 U 03 U 055 U 042U 04 U
.29 U 055 U 060 U 04 U 085 U 031 U 055 U 042 U 040 U
=Y 380 080 U 040 U 088 U 033 U 370 20.00 1.80
Y 058 U 060 U 040 U 085 U [ 055 U 042 U 040 U
0% U 055 U 060 U 04 U 085 U 03 U 0ss U 042 U 04 U
430 U 700 U 700 U 500 U 800 U 410 U 700 U $00 U 500 U
8]
0% _V [T 080 U 040 U 08§ U 033 U 055 U 20 04 U
18 0% U 055 U 0 U 04 U 08s U ox U 055 U 2050 U 040 U
8 0% U 058 U 08 U 040 U 85 U 03 v 2.50 41.00 130
: 03 U 055 U 080 U o0& U 85 U 033 U 055 U 2050 U 040 U
BO44 Y 058 U o® U 040 U 85U 033 U 4.50 230 040 U
B0S0 0% U 055 U 080 U 04 U 085 U oy U 055 U 2050 U 040 U
B052 0% U 055 U 080 U 040 U 08s U 033 U 3.60 1000 230
B066 0% U 055 U om U 04 U 065 U 290 8.20 205 U 040 U
8077 0% U 3.50 o060 U o040 U 965 U 4.70 055 U 2050 U 040 U
8087 [ Y] 055 U 060 U 040 U 085 U 03 U 055 U 2050 U 040 U
CB101 470 9.70 060 U o4 U 065 U 033 U 17.00 160 040 U
B104 0% U 0ss U 0s0 U 040 U 085 U 03 U 055 U 2050 U 040 U
8105 095 4.60 220 040 U 065 U 1.20 2.60 2050 U 1.70
CB118 0.97 1.80 080 U 040 U 065 U 5.10 3.50 120 04 U
CB128 0% U 2.40 320 040 U 085 U 03 U 1.30 2050 U 040 U
B128 03 U 055 U os0 U 040 U 065 U 03 U 055 U 205 U 040 U
8138 [T7] 22 060 U 04 U 088 U 1.70 4.10 150 1490
8153 1.10 4.70 080 U o U 065 U 1,10 $.00 150 2.20
CB154 03 U 055 U 080 U 040 U 06s U 2.00 055 U 25 U 040 U
B170 03 U 12.00 .80 U o4 U 065 U 2.90 .56 U 205 U 040 U
8180 2.40 40 .00 040U 065 U Y 00 49.00 3.90
8187 1.50 .40 .00 040 U 08 U 038 U .10 2050 U 320
8183 03 U 60 80 U 040 U s U 1.40 1.90 2% U 120
B195 Y 420 080 U [ 065 U 03 U 088 U 205 U 1.10
8200 03 U 058 U 080 U 040 U 065 U 033 U 055 U 205 U 04 U
CB208 0% U 10.00 060 U 040 U [T 038 U 20.00 2% U 4.00
209 03 U 6% [ oe0 U 04 U 300 033 U 055 U 2050 U 00 U
otsl PCBs (Sum of Congeners X 2)° 382 150 40,00 19.20 35.90 4365 189 $055 £5.80
)
in-Mammal 4.8 13.38 10.04 23 28 5.8 13.38 27 5.07
4.0 11.62 217 2. 256 2% 12.12 23 4684
8.34 22.76 19.57 2.53 371 37.49 2838 324 8.24
L -
0 = Dea Qusliler: *U"~Undelaciad; *"=Eastimeled; "B"=Below CROL; and "NA"=Nol Analyzed.

One-hell e MDL talen whare DG = *U°.
1 - Bum of High Molecutar Welght PAHs « , Chrysana,
Dibenz(t Fx and Petylene; Perylene not avallable for Relerence:
2- 5um of Low Molectder Welght PAHs = 2.Methyinap . A

Fluorena, Naphthalens, and Phonantiwens.

3 - Sum of Congeners x 2 does nok inchude PCB077,104, and 154.

4 - Dioxin « 2.3,7,8 TCDO Equivalent; aes Appandix D-3.

5 - Reference Station - GMO8 (SAIC, 1906). Tolal PCBS = 18 Congeners x 2.

Paos 20t 8




Appendix A-1. Sediment Chemical Analysis Results for the Raymark Phase |l Ecological Risk Assessment Investigation.

o s & ] g .
g |4 |3 i b 1% g
TR N
8 w2 g 8 18 8 ¢ 8 14 g 1&g 8 12 8 4
rgal F
Idrin 055 U 125 U 410 U 080 U 305 U 080 U 270 U 160 U
BHC 085 U 128 U 410 U 000 U 308 U 090 U 270 U 380 U
-Chiordane 055 U 128 U 10 U 080 U ao5s U 090 U 270 U 3% U
ata-BHC 055 U 125 U 410 U 080 U 308 U 090 U 270 U 300
-BHC 058 U 125U 410 U 090 U 305 U 090 U 70 _U 380 U
055 U 126 U 410 U 080 U 306 U 0o U .70 U e U
ndosultan | 0S5 U 126 U 410 U 090 U 306 U 090 U .70 U 360 U
ndosulfan 1| 055 U 128 U 410 U 080 U 305 U 090 U .70 U 380 U
ndosulian Suliate 055 U 125 U 410 U 090 U 305 U 080 U .70 U 360 UV
08§ U 126 U 410 U 090 U 305 U 000 U 2.70 U 380 U
NA NA NA NA NA NA NA NA
amma-BHC{Lindane 055 U 125 U €10 U 080 U 305 U 090 U 270 U 180 U
amma-Chiordane 085 U 125 U 410 U 090 U 305 U 000 U 270 U 360 U
085 U 128 U 410 U 090 U 305 U 080 U 270 U 380 U
Heptachior 055 U 125 U 40 U os0 U 305 U 050 U 270 U 360 U
lexachiorobenzene 055 U 11.00 490 U 000 U 305 U 080 U J270 U 360 U
270 U 600U 2050 U 485 U 1500_U 448 U 1350 U 18.00 U
irex 055 U 125 U 410 U 090 U 305 U 090 U 270 U 360 U
p-DO0 056 U 125 U a0 U 080 U 305 U 90 U 2.70 U 300 U
£'-DOE 055 U 125 U 410 U 090 U 305 U 7.30 210 U 360 U
£'-DOT 056 U 126 U 410 U 000 U 308 U 090 U 270 U 380 U
D00 [T 125 U 23.00 080 U 24.00 36.00 70.00 120
*-DDE 055 U 125 U 410 U 400 308 U 080 U 30.00 90.00
p-DDT 055 U 125 U 410 U 090 U 305 U 420 24.00 360 U
ox 700 U 15.50 U 50.00 U 11.50 U .00 U 11.00 U 050 U 4500 U
D
CB008 055 U 170 40 U 090 U s U 090 U 2.70 U 360 U
BO18 0S5 U 2000 410 U 090 U 305 U 090 U 270 U 60 U
8028 058 U 1700 20.00 050 U 205 U 00 U 270 U 360 U
PCB029 055 U 8000 U 410U 090 U 308 U 000 U 270 U 360 U .
'CBO44 0ss U 820 19.00 080 U 15.00 080 U 270 U B
PCBOS0 055 U 80.00 U 410 U 000 U 3 090 U .70 U 3.00 U
PCBOS2 08§ U 2000 23.00 050 U 2.00 090 U 70U 380 U
PCBOGE 1.90 2100 54.00 [ 32.00 [ .4 360 U
PCBOT7 085 U 8000 U 410 U 0% U 205 U 080 U .70 U 360 U
CB007 088 U 680 20.00 o%0 U 305 U 090 U 70 U 9.40
101 055 U 2700 53.00 090 U 15.00 090 U 17¢ 19.00
8104 085 U 80.00 U 410 U 00 U 05 U 080 U 270 U 380 U
8105 055 U 560 38.00 090 U 18.00 13.00 20.00 90.00
118 055 U 1600 36.00 [T ) 14.00 090 U 24.00 3.00
CE128 055 U 140 410 U 0s0 U 308 U 090 U $.30 18.00
B128 055 U 520 410 U 000 U 305 U 090 U 20 U 300 U
138 05§ U 1900 42.00 5.50 15.00 9.20 2100 20.00
153 055 U 1500 37.00 8.40 12.00 s.70 23.00 45.00
154 088 U 8000 U 410 U 090 U 308 U 050 U 2.70 U 380 U
170 058 U 400 410 U 000 U 308 U 090 U 270 U 360 U
8180 7.70 330 21.00 090 U 1200 17.00 59.00 380 U
B187 3.50 150 13.00 13.00 .70 16.00 40.00 20.00
8188 1.50 210 410 U 0980 U .06 U [} 1100 2000
CB195 2.00 6000 U 410 U 090 U 05 U 450 X 30 U
5200 08§ U 000 U 410 U 090 UV 3,08 000 U 2.70 U 80 U
CB206 5.10 0000 U 16.00 090 U 308 30.00 Moo - | 1500
200 058 U 0000 U 410 U 0% U 3.08 090 U 27 U a0 U
ol s (Sum of Congeners x 2)° 6320 41680 ) 92.20 2 231 919 750 75.17
)
xin-Mammal 13.50 231 2% 14.48 3044 13.54 9% 1083 9.07
in-Fish 1323 20 2048 [TX] 237 1200  [ss0e 15.20 .57
d 22.14 440 50.00 23.75 47.03 26.33 68.5¢ 35.14 16.75

DO = Dete Gueller, ‘U'sUndetected., -J-~E simated; ‘B ~Osiow CRDL; and "NA'=Not Analyzed.
Ong-hall tha MDL taken whare DO « *U°. ’

1 - Sum of High Molecutar Yeigit PAHS = Chrysens,
Oibenz(a hjenthracane, Fluoranthens, and Perylens; Perylena not avallable for Aslsrence

2 - Sum of Low Molecular Weighl PAHS = 2-
Fluorens, Naphihalens. and Phenaniivens.

3 - Sum of Cangeners x 2 doss nod inchide PCBOT 7,104, anvt 154

4 Dy - 20,70 TCOD Y cpovaknd, sws Apporsha (13

§ - Rolatuivu Slaion - GMOS (SAIC. 1008). Tolel PCBs » 18 Congoners x 2.




Appendix A-1. Sediment Chemical Analysis Results for the Raymark Phase Il Ecological Risk Assessment Investigation.

: & % < % § [
a % 4 A & 2 2
w w w w w
i 4 g i ¢ § ; %
s g s 8 3 s 2 g 2 3 g 2 g
VS/SEM (molig dry wt)
11.81 16.22 0.30 <0.1 4.20 1.79 1395 282 568
1.006-03 J 1,00E-03 J 2.00E-03 1.00E03 J 2.00E03 J 9.00E-03 4 00E-03 2.00E-03 3.00E-00
005 J 042 J 0.3 J 008 J 006 J 078 J 0.57 J 010 J 007 J
007 J 015 J 026 J 002 J 005 J 029 J 047 Q13 J 000 J
005 4 009 J 0.08 J 005 J 008 J 028 J 083 J 037 J 035 J
-§.49 -10.90 4.84 e -1.36 5.23 -12.48 0.32 -1.57
0.20 0.32 18.45 ns 0.68 392 0.11 0.89 0.72
2.14 J 487 J 421 J 055 J 2715 J 568 J 010 J 170 J 360 J
0.20 1.20 1.00 0.20 0.70 -] 1.10 0 0.20
and 78.860 4370 28.90 50.40 31.20 98.30 40.70 93.20 79.00
At 21.10 55.10 T2.10 40.40 £8.10 1.70 58.10 8.70 20.80
DQ = Data Gualifier: “U*=Undalacted; "J'=Estimated; ‘B'=Below CRDL; and *NA*=Not Analyzed.

One-hait the MDL takan whers DQ = “LF".

1 - Sum of High Molaculsr Weight PAHs = Chrysenw,
Dibenzia and Porylens; Parylana nct avaliable for Fsference
2 - Sum of Low Molecuiar Weight PAHS = 2 ap

Fruorens, Naphihelene, and Phananthvens.

3 - Sum of Conganars X 2 doss ot inchude PCB077.104, and 154.

4 - Dioxin = 2,3,7.8 TCDD Equivalent see Appendix D-3.

5 - Relerance Station - GMOB (SAIC, 1996). Tolal PCBas = 16 Congeners x 2.




Appendix A-1. Sediment Chemical Analysis Results for the Raymark Phase IlI Ecological Risk Assessment Investigation.

c DT T T
w
rEr NN
2 A —W—L _H_& 4 82 L 2 g 8 g
[AVE/SEM (omallg 8
Volathe Suifide 12.52 222 18.77 0.1 13.38 124 8345 2701 .40
ICadmium 7.00€-03 A e I 4.00E-03 0.02 0.05 0.02 .01
017 _J 3.0 J 23 J 308 J 282 J 030 J ot J o678 J .32
L ead 027 J 119 J 048 J 031 _J 055 J 088 184 J ETH) 0.1
Nickel 054 J 183 J 031 _J 020 J 045 J 03 J o J 12 J 0.18
EM-AVS 248 2.38 0.35 Vs £25 1211 4373 .78 487
EMAVS 0.7% 0.80 1.02 M 0.53 0.10 024 0.79 048
.86 1521 4 1400 J 481 J 350 J 1097 J 17.13 & 1801 J 3.8
Ske (%)
050 1.10 1.70 0.80 2.10 0.40 2.00 1.10 [
41.30 7.30 $.90 40.50 4.60 80.90 18.40 50.70 7.3
3 58.20 01.60 92.50 58.70 93.30 10.70 79.60 4220 2187
0Q = Daia Quaitfier: ‘UrsUndetecied; *J*=E simalad; 8" =Below CROL; and "NA'=Not Analyzed.
One-helt he MDL taken whera DQ = *U".
1 - Sum of High Molecuisr Weight PAHS = 8

)pyrane, Chrysane,
Dibenz(ahjanthrmcene, nm,mm.;rmmmm’wm
Z-MGMWWPAH.-"‘ A
thnvam..\dPh-'n-n
s-mdmmmxzdoumhamrcmn.vu.mm.
4-M-2,‘!.7.STCUJEM 8 Appendix D-3,
5 + Reference Station - GMOB (SAIC, 1808). Tolal PCBs = 18 Congeners x 2.
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APPENDIX A-2
RESULTS OF POREWATER CHEMICAL ANALYSES:
METALS




Appendix A-2. Sediment Porewater Analysis Results for the Raymark Phase lll Ecological Risk Assessment Investigation.

c1Pw Dalc2PWw DO[ c3PW DO] D1PW_DQ] D2PW DO ] DoPW pofoarw Do DsPw D] DePwW DO] DEFDO DO €1PW DQ] E2PW Du] ESPW DO | E4PW Da| F-1-PW_DOJ F-2PW DG ] F3PW_ DQ [Relerence’ DO
als (Mo/kg)

Arsenic 29 124 S0 uwl so uwl so uwl so uw| se uwl| 50 uuw] so uw| so us| s 2.1 103 so uw] so uw| so  uwl 10s 20.10
Cadmium ot us| ot usl o1 wus| o1 wus| o1 wus| oe o1 _uBl ot uBl o1 uB] ot uB| o1 uBl o1 uBl o1 us[ o1 us| o1 wus| o1 ual o1 us| o7
Ichmomium 38 93 20 o4 us| 15 04 ugl 25 14 1.0 51 29 1.7 10 34 15 35 0s 160

13 U] 13 ul 1a vl 12 u| 2 1n2 13 ul 13 vl 1a ul| 13 u| 2as 15.4 5.1 28 13 ul se 13 U | ss00
Losd 145 UL 146 vl 33 J | 32  J ) ves wsl ar g | 145 uvug] 145 uws] 1as vna] 1as uwd] 1es vwa| ses 145 vl 37 g | a5 uw] 145 uw| 145 uws] tse
IMercury NA NA NA NA NA NA NA NA NA NA NA NA NA NA KA NA NA NA
racioat 4 uBL ¢+ wvel 4+ ue] + wual 4 wuel 4 usl s wus| 4« usl & uel 4 0B| 4« us| 4« us| e 09 4 us]l 4 usl &« uB| moo
Isiver 03 Ul o3 uvwl o3 uwl o3 uw| o3 uwl o3 uwl o3 uwl o3 uwl o3 ow| o3 uwl os uvwl ea vw| 03 uw| o3 uw| 03 uvwl 03 uw| 03  uw 1.00e0a
e 18 us|l s5 g ] 12z J] e 5 uel| 327 o] 02 s es 4| aa 2t ver o) 15 uel s vel 70 o] ne s 94 s ms s as 420

U =Concartrations in 1o/l balow the Limit of Quanitative Detection (LODY, vakse reported = 172 LQD.,
8= Beiow the Comract Required Detaction Limk.

UJ = Uncertainty sssaciated whth the reported detaction lnis,

J = Extimated,

1 - Refersrce Station - GMO8 (SALC, 1998).




APPENDIX A-3
RESULTS OF TISSUE CHEMICAL ANALYSES:
ORGANICS, METALS, AND LIPIDS




Appendix A-3. Concentrations of CoCs in Ribbed Mussels collected for the Raymark Phase lIl Ecological Risk Assessment Investigation.

o o [ o o a a [ Y F
RIRIRERERE N
&

. . g g g g 5

- - o~

s gl 3 gl gl dgld gl 2 gldgld glé g
Lipid Content 2.00 1.40 2.80 3.90 4.00 2.00 3.10 2.60 2.20
[Metals (mo/kg dw)

[Arsenic 200 J J220 Jl2to 9160 4260 0] 360 J 3200 27 41123 J
jCadmium 044 J [ 067 J Jos1 JJo7re v o4 J | 080 J o087 o110 4| 088 J
romium 120 1.70 2.30 1.00 0.85 1.00 1.80 2.80 120

24.20 4200 | s7.10 18.70 19.90 18.10 2050 2980 26.30
sad 1.10 80 2.20 0.85 .69 .83 .00 60 00
ercury 0.10 .11 .10 0.09 .08 .10 .10 .14 .10
ickel 084 .73 .82 0.50 52 .57 .69 .75 .51
Silver 1,20 90 10 065 00 91 10 .84 10
nc 68.20 60.50 58.20 §9.10 56.40 €8.00 66.50 70.00 62.90
[Polyarometic Hydrocarbons (PAHS) (ug/kg dw)
1,6,7-Trimathyinaphthalene 550 U] 550 Ulsso uJsoo Ulsoo U] ss0 UJeso UJeoo UJ sso U
1-Methyinaphthalene 20.00 97.00 110 97.00 140 94.00 160 83.00 70.00
1-Methylphenanthrene s50 U | sso ulsso Ulsoo U[soo UJ] s50 Uleso Uleoo Ul sso U
[2.6-Dimethylnaphthalene ss0 U550 ujsso uJso0 Ulj2000 550 v [eso u[eoo vl sso U
[2-Methylnaphthalene 91.00 85.00 110 130 160 100.00 140 110 80.00
censphthene 23.00 15.00 17.00 25.00 24.00 19.00 29.00 16.00 12.00
canapht 550 U | 550 U 1200 14.00 15.00 850 U {1400 600 U] 550 U
thracene 850 U sso v sso uli200 12.00 550 U/[e6s0 Uujeoo U 580 U
Benzo{alanthracens 1500 | 13.00 | 2500 26.00 3200 14.00 20 2200 17.00
[Benzo(a)p 550 U | ss0 ul13.00 so0 U500 U .50 sso Ufsoo U[ 850 U
jEenzo(b)fivorant 50 U850 U700 1400 2100 .50 650 Ujesoo U 650 U
[Eenzo{e)py 50 U ss0 UJ1500 24.00 2100 .50 20.00 18.00 1700 |
Benzo(g hfiperyle 50 U | 550 U | 19.00 5.00 U ) 18.00 .50 8.50 .00 .50 U |
[Benzo(kifivoranthene .80 U | 8§50 17.00 1100 18.00 .50 850 .00 U .50 U |
Biphen 350 U | s.50 850 U | 600 U500 UJ 550 U] 650 .00 U | sso0 U |
[Cheys 12.00 .50 U | 22.00 2000 | 2800 ss0 U 1500 [is00 [ 1600
[Otbenz(s hlanthrac: sg0 U | ss0 U 12 500 U500 Uf 650 U] 650 UJ6oo U 550 U
Fluoranthene 33.00 25.00 44.00 74.00 7100 3200 54.00 41.00 37.00
uorene 850 U sso ul1300 1600 | 18.00 11.00 17.00 600 U 550 U
um PAHs (8 High M Weight)" reso  [eoco |12 Tvas |2 Joesoo | Josoo feeso |
indenc{1,2,3-cdjpyrens S50 U] 550 U] 1800 500 U500 Uj 58 U [es0 upeoo Ul sso u
um PAHSs (7 Low Molecutar Weight)’ 405 383 a1z 482 572 408 517 388 308
phthalena 210 210 220 200 250 190 260 180 140
Perylone 550 U | 8% UJs30 ulfsoc vlno 550 UJ[eso v|eoo UJ Ss0 v
Phenanthrens 84.00 56.00 e4n0 | 8500 9300 75.00 10 €400 ! 59.00 |
Pyrens 63.00 57.00 82.00 150 140 73.00 10000 [100.00 88.00
PAHs 7} [27) 842 943 1128 [ 1018 743 593
DQ = Data Qualfier. “U"=Undetecied; "J=Estimated; ‘B"=Below CROL; and "NA"xNot Analyzed.
Tissue sampie analyzed = ribbed mussels.
One-hak the MOL taken where DC = “U".
1 - Sum of High Molecutar Weight PAHs = {a)anth (a)py Chry , Dibenz(a,h) f 1, and Perylene.
2 - Sum of Low Molecular Waight PAHS = 2-Methyt e, A A phihy Anth Fluorene, Naphthalens, and Phenanthrene.

ed >
3 - Sum of Cangeners x 2 does not include PCB077,104, and 154.
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Appendix A-3. Concentrations of CoCs in Ribbed Mussels collected for the Raymark Phase Iil Ecological Risk Assessment Investigation.

o a a o o a o %

RN

g £ £ £ g £ g |8 ':

- & 0 &

isldgligliglaigl z gldigliglig
Organochiorine Pesticides (gkg ow)
éldrh 230 U 220 U 215 U 185 U | 200 U 215 U | 260 U |25 U 210 U
[Alpha-BHC 230 Ul 22 Uj215 ult19s U[20 U] 215 U260 U|25 U] 210 U
[Alpha-Chiordane 200 Ul22 ul21s Ulies UJl20 vl 215 U 280 U|250 U] 270 U

eta-BHC 230 UL22 UJ21s Ul19s UJ200 U] 215 U200 U280 U] 210 u
Deita-BHC 230 VJ22 ul215 Ul168 U200 UT 218 U] 260 U] 280 U | 2.0 U
leldrin .30 U220 Uj215 v]195 ul200 U 215 U] 280 U]28 UJ 270 U
ndosuian .30 U220 UJ215 UJ 108 UJ200 U 215 U 280 U280 U 210 U
ndosulfan il 230 U220 UJ218 U 105 UJ200 U] 298 U | 280 U250 Ul 210 U
Endosulfan Suliale 230 U220 UJ21s vjp1es Ulzoo Ul 216 U280 UJ2so Ul 210 U
Endrin 2% UJl22 v]21s U105 UJ200 U] 215 U] 260 U[28% U] 210 U
Endrin A NA| NAJ NA NA NAJ NA| NA| NAJ NA
amma-| Inderie 230 Uj220 U215 U195 Ul200 u] 296 U280 Uul25 U] 210 U
amma-Chiordane 230 0] 22 U[215 U]195 U] 200 U .15 _ U] 260 U250 ufato v

achlor 2 U220 U]215 ultes U200 v .18 U] 260 U]a2so U 210 U

achior Epoxide 23 U]220 UJ21s vl1es Ul200 U] 215 U260 UJ230 U] 210 U
exachiorobenzena 230 U] 220 UM 245 Wil 105 Us"200 W] 215 ud] 2.60 U] 280 US| 210 UJ
ethaxychios .50 .50 U | 880 90 U] 500 U .80 U] eso Ufeoo U] 500 U
irex .30 20 U [ 215 5 Ul200 Ul 215 U260 U25 U 10U

x .30 220 U | 215 95 U200 Ul 218 80 2.50 210 U |

'-DDE 230 V|22 U]l 215 H5 U200 UT 215 00 .80 .10 U]

*-DOY .30 Uf 220 01218 ul19es U200 U 215 .60 .50 .10 U |

- 230 v 220 uleeo |1800 40 .18 .60 U | 250 210 _U |
f-DDE 230 UT220 Ul215 Ulsds 10 15 260 U | 250 210 U |
,p-0DT 23 U 22 Uf21 U195 U200 U .18 280 U250 ul210 U
oxaphene 1450 U] 1350 v 1350 UJ1200 U [1280 U] 1350 u 7600 U [1550 U | 13.00 U

orinated Biphenyls (FE8a) (.p/kg dw)

8008 230 U] 220 UJ218 108 U200 V] 215 .00 U280 UJ 210 U]
CE018 230 Ul 220 U218 198 U200 U XO 260 U | 250 Wl 210w}
PCBO026 220 UJ 220 U 218 196 U200 U .15 00 U285 Ul 210 U|
PCB029 .30 U] 220 U218 195 U200 U .16 260 U | 250 U 10 Ul

BO44 .30 U] 220 ulaz15 vlteoo .30 215 .90 250 U] 210 U]
'CBO0S0 130 U] 220 UJ218 U[105 U200 U 218 28 U250 U210 U
PCBO52 2% U] 220 215 U | 680 .00 2.18 770 25 Ul 210 Ul
PCB066 2.0 20 Ul 218 uleso 9.20 .18 200 UJ2s0 Ul 210 U]
CBOTY 2.0 .20 U215 Ul1905 UT200 UJ 216 U | 280 U280 U 210 U
PCB08 2.30 220 U1 218 UJ 198 UT200 U 215 Ul 260 U260 U| 210 U]|
CB10 2.3 .20 U [ 1000 ] 15.00 18.00 .00 11.00 .50
CB104 2% Ufa2 uUJ2ts uf106 UJ200 U 215 U] 2e0 ulase ul a2t U]
CB105 2% 220 Ul218 UJ 480 90 218 UT280 U]2s0o U2 U]

118 2.3 220 U215 U]195 Ul 490 215 6.70 .00 10 U |

B126 2% 220 U] 215 UJ 108 UJ200 U .15 200 U250 Ul 210 U]

B128 2% UJ22 UJa1s UJ1es Ula ul 218 20 _V uUl2t0 U]

B138 2 V22 ul2s ul120 1000 215 U] 880 .20 00

153 230 Ul22 vl780 1300 2100 9.00 18.00 14.00 740 |

154 23 Ul22 ujais ul 19 Uloto U 215U | 200 28 U 210 U

170 230 Ul 22 ulj2is U[188 UJ20 U 18 U | 280 250 210 U
CB180 3 Ul220 Ufoais Ul 1985 U200 U 18 U | 280 250 U 10 U]

187 3 Ul22 U]esw 16.00 11,00 450 11,00 10

188 230 U | 220 218 U) 108 UJ200 V[ 215 U260 .50 U | 440

165 2% U 213 Ul 188 U200 U 15 U260 50 Uf 210 U]

23 U 22 218 UJ 106 UJ200 UT 215 U | 280 250 Ul 210 U]
230 U] 220 215 U] 1906 UJ200 U] 215 U] 280 U250 U270 U
230 U] 220 218 U] 108 Ulz00 UT 296 U] 280 U280 U] 210 U
x2 110 108 148 28 2 12 21 184 137
= Dsts Cuaifier: "U"=Undetected; *)*=Estimated; *8" ROL; and "NA*Nat Analyzed.

Tissue sample analyzed « ribbed mussels.

One-hall the MOL. takan where DQ = *U".

1 - Sum of High Molecular Weight PANs = B (8) B oy , Chrysene, Dibenz(a,hjanthracene, Fluoranthene, and Perylene.

2 - Sum of Low Molecular Weight PAHs = 2-Methyinap! ap A , Fl Naphthatene, and Ph

3 - Sum of Congeners x 2 does not include PCB077,104, and 154,
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TOXICOLOGICAL EVALUATION
OF SEVENTEEN SEDIMENTS:

Raymark 1999

1.0 SAMPLE RECEIPT AND STORAGE

Seventeen (17) sediments were collected by Science Applications
International Corporation (SAIC), Newport, Rhode Island on April 16, 1999. Each
sample was placed in a one gallon polyethylene jug and shipped on ice to
EnviroSystems, Incorporated (ESI), Hampton, New Hampshire. Samples were
received at ESI on April 20, 1999. Control sediment for the amphipod assay was
provided by the organism supplier.

At ESI, samples were given identification numbers and refrigerated at 2-4
°C until test initiation.

2.0 TEST ORGANISMS

The 10 day acute solid phase assay was conducted using Ampelisca
abdita, obtained from Eastern Aquatic Biosupply of Kingstown, Rhode Island.
Prior to use, test organisms were held for two days under conditions of temp-
erature, salinity, and photoperiod similar to those to be used in the assay. A.
abdita used in the assay were adults between 2 and 3 mm in length.

3.0 TEST METHODOLOGY
3.1 April 21, 1999 (Day -2)

Test and controi sediments were all sieved (1 mm) to remove
macroinvertebrates, large shell hash, and rocks prior to use in the assays. Each
test sediments consisted on five replicates. Each replicate contained
approximately 175 mL of sediment and 725 mL of natural sea water in a 1 liter
beaker. The overlying water in each test vessel was gently aerated and test
chambers were allowed to stabilize overnight.

Client: Science Applications International Corporation. Project. Raymark 1999.
Date: April 23, 1999 Study: 7814,
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3.2  April 22, 1999 (Day -1)

A pore water ammonia sample was taken and measured for one replicate
of each test sediment. As the level of un-ionized ammonia in the pore water was
<0.2 mg/L (half of the acute LC-50 value of 0.40 mg/L for the amphipod,
Ampelisca abdita) the sediments did not need to be “washed” to reduce total
ammonia levels. The concentration of un-ionized ammonia was determined
based on ammonia concentrations, temperature, and pH using tables provided
by the U.S. EPA (1979). (Salinity was not factored into the determination of
percent un-ionized ammonia. Information provided in the U.S. EPA document

indicated that the effect of salinity on percent un-ionized ammonia in the sample
was small.)

3.3  April 23, 1999 (Day 0)

Pore water ammonia samples were taken and measured. Dissolved
oxygen, temperature, pH, and salinity in aliquots of overlying water from each test
vessel were recorded. It was noted that the pH of the overlying water for
sediment “E-4-SED-SMP,” ranged from 3.71 SU to 4.41 SU. To minimize the
impact low pH could have on organism survival, the overlying water in these test
replicates was decanted, replenished, and allowed to settle for a minimum of four
hours.

A total of 20 amphipods were indiscriminately selected from the pool of
organisms and randomly added to each test and control sediment replicate. Five
true replicates were used for each treatment. Water temperature was 20+2°C,

and the salinity regime was established at 28 +2%.. The photoperiod was set at
24 hours light and 0 hours dark.

3.4  April 24, 199 - May 2, 1999 (Days 1-9)

Temperature, salinity, pH, and dissolved oxygen in each test replicate
were recorded daily. In cases where salinity exceed 30 ppt overnight, salinity was
corrected to 2812 ppt using spring water. Overlying water lost to evaporation was

replenished as needed. Samples were not renewed during the ten day exposure
period.

On Day 2, the pH values of overlying water for the E-4-SED-SMP
sediment ranged from 5.04 to 6.84 SU. In this case, the overlying water was
decanted and replaced taking care not to disturb the test organisms.

Client: Science Applications International Corporation. Project: Raymark 1999,
Date: April 23, 1999 Study: 7814.



Page 3

3.5 May 3, 1999 (Day 10)

Temperature, salinity, pH, and dissolved oxygen in each test replicate
were recorded. The test sediment from each replicate was sifted using a 750 u
sieve, organisms were recovered, and survival was recorded.

4.0 REFERENCE TOXICANT EVALUATION

As part of the laboratory quality control program, reference toxicant evaluations
are conducted on a regular basis for each test species. These results provide relative
health and response data while allowing for comparison with historic data sets. A
reference toxicant assay was conducted on April 27, 1999 using cadmium chloride. The
assay resulted in a 96 hour LC-50 value of 0.1 mg/L Cadmium (Probit Analysis). This
value was within one standard deviation of the historic mean for the species.

5.0 LITERATURE CITED

U.S. EPA 1979. Aqueous Ammonia Equilibrium - Tabulation of Percent Un-
ionized Ammonia. EPA-600/3-79/091. 437 pages

Client: Science Applications International Corporation. Project. Raymark 1999.
Date: April 23, 1998 Study: 7814.



CLIENT: SAIC

STUDY: 7814

PROJECT: RAYMARK 1999

PARAMETER: Ampelisa abdita 10 Day Chronic Assay Survival

SURVIVAL
Replicate

SITE A B c D E MEAN

LAB CONTROL 90% 100% 90% 80% 100% 92%
C-1-SED-SMP 65% 85% 45% 25% 45% 49%
C-2-SED-SMP 70% 60% 75% 15% 25% 49%
C-3-SED-SMP 5% 15% 10% 0% 0% 6%
D-1-SED-SMP 85% 90% 85% 45% 60% 73%
D-2-SED-SMP 75% 80% 70% 25% 25% 55%
D-3-SED-SMP 50% 60% 50% 35% 35% 46%
D-4-SED-SMP 70% 80% 60% 55% 20% 57%
D-5-SED-SMP 60% 85% 50% 60% 60% 63%
D-6-SED-SMP 0% 15% 0% - 0% 0% 3%
D-6-SED-FD 0% 0% 0% 0% 0% 0%
E-1-SED-SMP 55% 70% 75% 45% 70% 63%
E-2-SED-SMP 60% 80% 55% 55% 40% 58%
E-3-SED-SMP 80% 95% 55% 70% 40% 68%
E-4-SED-SMP 40% 50% 65% 45% 25% 45%
F-1-SED-SMP 45% 50% 65% 70% 45% 55%
F-2-SED-SMP 85% 60% 75% 80% 80% 76%
F-3-SED-SMP 70% 60% 80% 65% 50% 65%

COMMMENTS:

Survival in Replicate "E" from the laboratory control sediment is based on recovery of 10
organisms from an original 10 added to the test vessel.



CLIENT: SAIC

STUDY: 7814

PRQOJECT: RAYMARK 1999
PARAMETER: Ammonia Data

Ammonia Concentration, mg/L

Exposure (Day)

SITE , -1 0 5 10

LAB CONTROL 0.40 0.81 0.70 <0.05
C-1-SED-SMP 2.92 2.87 4.30 2.58
C-2-SED-SMP 1.93 2.42 3.82 0.44
C-3-SED-SMP 0.72 1.02 1.40 <0.05
D-1-SED-SMP 0.08 0.06 0.59 0.45
D-2-SED-SMP 1.70 0.94 2.51 0.11
D-3-SED-SMP 1.61 3.28 174  <0.05
D-4-SED-SMP 1.35 1.12 5,88 2.00
D-5-SED-SMP 401  <0.05 232  <0.05
D-6-SED-SMP 1.50 1.82 3.03 <0.05
D-6-SED-FD 1.7 1.89 4.36 1.43
E-1-SED-SMP 2.68 1.41 <0.05 2.66
E-2-SED-SMP 4.91 3.90 <0.05 2.80
E-3-SED-SMP 4.67 2.78 <0.05 3.28
E-4-SED-SMP 2.57 2.52 2.04 2.00
F-1-SED-SMP 3.45 4.71 3.81 3.82
F-2-SED-SMP 5.24 3.07 4.08 5.80
F-3-SED-SMP 422 4.28 4.87 5.32

COMMMENTS:

Ammonia on Days -1 and 0 were measured on aliquots of pore water.
Ammonia on Days 5 and 10 were measured on aliquots of the overlying water.



CLIENT:

SAIC

STUDY NUMBER: 7814
RAYMARK 1999
Water Quality Data

PROJECT:
PARAMETER:

CONTROL.:

o)
]
<

COPNONHRWN = O

C-1-SED-SMP

O
0
<

SOONONEON=O

Replicate A
Temp D.O. pH
22 66 7.93
22 64 1777
22 72 792
2 75 798
2 70 7.87
22 70 807
2 714 1798
2 714 187
21 72 790
21 59 803
21 63 8.18
Replicate A
Temp D.O. pH
22 68 8.01
22 66 1799
22 68 8.00
2 74 812
22 68 812
22 68 837
2 69 831
2 70 8.18
21 71 8.06
21 63 841
21 63 848

Sal
30
32
29
29
31
30
30
30
29
30
30

Sal
29
31
30
29
31
30
30
30
28
28
29

Replicate B
Temp D.O pH Sal
22 68 794 30
22 6.7 7.92 32
22 72 784 30
22 75 798 28
22 68 789 31
22 69 800 30
22 71 797 30
22 71 78 30
21 7.2 692 29
21 59 806 30
21 64 819 30
Replicate B
Temp D.O pH Sal
22 68 801 29
22 64 801 N
22 70 810 29
22 74 812 27
22 69 816 31
22 68 837 30
22 71 832 30
22 71 829 30
21 70 732 28
21 6.2 842 230
21 6.1 846 29

22
22
22
22
22
22
22
22
21
21
21

22
22
22
22
22
22
22
22
21
21
21

Replicate C
Temp D.O. pH

6.9
6.8
71
76
6.8
6.8
71
71
72
6.1
6.4

7.96
7.86
7.98
7.97
7.90
7.99
7.96
7.86
6.87
8.06
8.17

Replicate C
Temp D.O. pH

6.8
6.4
6.9
74
6.6
6.7
71
71
73
6.3
6.0

7.99
8.01
8.10
8.12
8.15
8.30
8.31
8.28
8.30
8.42
8.48

30
32
30
29
30
30
30
30
28
29
30

Sal
29
31
29
29
30
30
30
30
29
29

Replicate D
Sal Temp D.O. pH

22 69 795
22 68 786
22 7.0 798
22 75 794
22 6.8 783
22 6.7 803
22 74 7195
2 71 186
21 72 708
21 6.1 807
21 64 817

Replicate D

Temp D.O. pH

22 6.7 800
22 64 800
22 69 8.10
2 73 811
22 68 8.14
22 6.7 835
22 65 8.18
22 69 825
21 72 832
21 61 844
21 62 847

29

Sal
30
32
30
28
31
30
30
30
29
28
30

Sal
29
3N
28
27
31
30
30
29
30
29
29

Replicate E
Temp D.O. pH Sal
2 69 795 30
2 68 777 32
22 69 7985 30
2 76 785 29
22 6.7 7.88 31
22 6.8 809 30
2 71 796 30
22 71 791 30
21 71 7986 31
21 6.3 807 29
21 6.3 8.17 30
Replicate E
Temp D.O. pH Sal
22 6.7 802 29
22 63 801 3
22 69 809 28
2 74 810 29
22 6.7 815 30
22 6.7 833 30
22 69 828 30
22 69 825 30
21 71 834 30
21 6.3 842 230
21 6.1 847 30



CLIENT:

SAIC

STUDY NUMBER: 7814
RAYMARK 1999
Water Quality Data

PROJECT:
PARAMETER:

C-2-SED-SMP
Day

SCONDNAEWN=O

C-3-SED-SMP

Day

SPO®PNONMAWVN 2O

22
22
22
22
22
22
22
22
21
21
21

Temp
22
22
22
22
22
22
22
22
21
21
21

Replicate A
Temp D.O. pH

6.7
6.6
6.4
73
6.9
6.6
6.9
7.0
72
59
6.0

8.02
8.00
8.09
8.17
8.14
8.35
8.29

'8.27

8.07
8.31
8.39

Replicate A
D.O. pH

6.7
6.5
7.0
7.2
6.7
6.7
6.9
6.8
7.2
5.9
5.8

8.00
7.95
8.10
8.09
8.07
8.07
8.10
7.94
7.16
8.15
8.16

Sal
28
31
29
29
29
30
30
29
28
29
30

Sal

28.3
29
28
29
30
29
29
29
29
29
29

Replicate B
Temp D.O pH Sal
22 68 8.04 28
22 66 801 31
22 6.8 809 28
22 73 811 29
22 68 813 30
22 56 808 30
22 70 828 29
22 70 824 29
21 72 822 28
21 60 833 30
21 6.1 839 30
Replicate B
Temp D.O pH Sal
22 68 801 28
22 66 798 31
22 71 803 29
22 72 802 28
22 66 805 29
22 67 792 30
22 69 797 29
22 69 780 28
21 7.7 768 28
21 59 801 29
21 61 803 29

22
22
22
22
22
22
22
22
21
21
21

22
22
22
22
22
22
22
22
21
21
21

Replicate C
Temp D.O. pH

6.8

7.98
7.98
8.09
8.12
8.14
8.30
8.27
8.23
8.23
8.32
8.35

Replicate C
Temp D.O. pH

6.8
6.6
74
73
6.4
6.7
6.9
6.9
71
5.7
5.5

7.97
7.97
797
8.01
8.15
7.98
7.87
7.79
M
791
8.01

28
K]
28
28
30
30
29
29
29
29
30

Sal
28
31
28
28
29
a0
29
28
29
30

Replicate D
sal Temp D.O. pH

22 67 799
22 65 799
2 741 810
22 73 814
22 68 813
22 66 832
2 170 827
22 70 826
21 7.2 830
21 60 833
21 61 836

Replicate D

Temp D.O. pH

22 68 798
22 6.7 785
2 74 197
2 73 1799
22 65 819
22 8.7 8.02
22 70 793
2 70 779
21 72 784
21 6.0 7980
21 56 8.01

30

Sal

Sal

28
31
29
28
29
30
29
28
29
30
30

28
31
28
28
29
30
29
30
29
28
29

28
3
29
28
30
30
30
28
29
30

Replicate E
Temp D.O. pH Sal
22 6.7 8.03
22 65 71.97
2 71 811
22 172 8.14
22 69 8.14
22 66 8.24
22 70 826
22 7.0 8.26
21 7.3 8.21
21 6.1 8.34
21 6.3 8.34
Replicate E
Temp D.O. pH Sal
22 69 766
22 6.4 7.95
22 7.0 799
22 71 799
22 66 8.16
22 6.8 8.01
2 714 793
22 7.0 782
21 71 71.85
21 58 795
21 59 8.03

29



CLIENT:

STUDY NUMBER: 7814

PROJECT:
PARAMETER:

D-1-SED-SMP
Day

SOBNDPMEBN=O

D-2-SED-SMP

Day

SOPNOBEWN=2O

SAIC

RAYMARK 1999

Water Quality Data

Replicate A

Temp D.O. pH
22 61 766
22 59 1792
2 69 798
2 71 797
22 6.7 8.06
22 67 195
2 69 789
2 70 1770
21 73 1754
21 62 7.88
21 60 787

Replicate A

Temp D.O. pH
22 66 8.00
22 64 79
22 68 812
22 74 8.06
2 69 79
22 68 831
22 69 8.18
22 69 820
21 74 813
21 68 8.23
21 61 829

Sal
30
33
29
29
29
30
29
29
29
28
29

Sal
28
30
30
28
30
30
28
28
28
30
30

Replicate B
Temp D.O pH Sal
22 6.1 790 30
22 6.0 7.90 33
22 70 797 28
22 7.2 787 29
22 7.0 793 29
22 68 791 30
22 7.0 7.80 28
22 70 770 28
21 73 7711 29
21 6.3 786 29
21 60 789 29
Replicate B
TempD.O pH Sal
22 66 8.03 28
22 64 797 30
22 70 812 29
22 74 812 28
22 68 790 29
22 68 826 30
22 70 823 28
22 70 821 28
21 73 817 30
21 65 826 30
21 862 828 30

22
22
22
22
22
22
22
22
21
21
21

22
22
22
22
22
22
22
22
21
21
21

Replicate C
Temp D.O. pH

8.6
6.2
7.0
73
6.9
6.8
71
71
73
6.4
6.3

7.02
7.95
7.94
7.86
7.91
7.90
7.79
7.71
7.70
7.82
7.88

Replicate C
Temp D.O. pH

6.6
6.5
71
73
6.8
6.8
71
7.0
7.2
-6.6
6.3

7.78
8.00
8.13
8.14
7.88
8.25
8.23
8.19
8.15
8.25
8.26

30
33
30
29
30
30
29
29
29
29
29

Sal
28
30
30
28
30
30
29
29
30
29

Replicate D
Sal Temp D.O. pH

22 6.8 786
22 66 794
22 70 793
2 71 1787
22 66 796
22 6.8 781
2 71 180
2 70 170
21 713 761
21 62 1778
21 63 7.81

Replicate D

Temp D.O. pH

22 65 8.03
22 62 801
2 70 811
22 73 812
22 69 7.86
22 68 820
22 71 819
2 70 819
21 71 813
21 65 8.17
21 64 823

30

Sal
30
33
30
28
29
30
29
29
30
29
29

Sal
28
30
29
28
30
30
28
28
30
29
29

30
3
29
29
29
30
28
29
31
30
30

28
30
29
28
30
30
30
30
32
30

Replicate E
Temp D.O. pH Sal
22 6.8 7.83
22 6.5 7.91
22 7.0 7.88
22 7.2 783
22 6.8 7.97
22 6.8 7.80
2 11 177
2 70 7.59
21 713 175
21 62 7.82
21 62 783
Replicate E
Temp D.O. pH Sal
22 66 8.02
22 6.1 8.00
22 7.0 8.09
22 7.1 8.09
2 69 781
22 63 7.986
2 7.1 809
22 69 805
21 71 8.08
21 64 8.16
21 62 8.18

30



CLIENT:

SAIC

STUDY NUMBER: 7814
RAYMARK 1989
Water Quality Data

PROJECT:
PARAMETER:

D-3-SED-SMP
Day

OO NDNAEWN2O

D-4-SED-SMP

Day

SOPNINAWN=O

Replicate A
Temp D.O. pH

22 8.7 8.03
22 65 797
22 66 8.08
22 73 8.05
22 7.0 8.15
22 66 8.08
22 70 8.09
22 6.8 '8.08
21 74 8.04
21 6.0 823
21 62 8.22

Replicate A

Temp D.O. pH

22 66 8.04
22 61 8.05
22 6.5 825
22 73 830
22 69 833
22 6.7 8.44
22 68 842
22 67 836
29 73 833
21 6.0 842
21 56 844

Sal
29
30
30
28
29
30
29
30
30
29
29

Sal
29
30
30
28
30
30
30
29
30
29
29

Replicate B
Temp D.O pH Sal
22 6.7 806 29
22 85 799 30
22 68 805 29
22 74 8.08 28
22 7.0 817 29
22 6.7 811 30
22 7.0 8.09 30
22 69 803 29
21 73 793 30
21 59 8.06 30
21 6.1 811 30
Replicate B
Temp D.O pH Sal
22 66 801 29
22 65 807 30
22 67 825 29
22 7.3 831 28
22 64 834 AN
22 6.7 843 30
22 6.8 841 29
22 6.8 837 28
21 73 835 30
21 62 848 29
21 58 850 29

22
22
22
22
22
22
22
22
21
21
21

Replicate C
Temp D.O. pH

6.8
6.4
6.9
7.4
6.9
6.8

7.1

6.9
7.2
6.0
8.0

8.02
7.99
8.03
8.07
8.15
8.17
8.14
8.08
8.12
8.24
8.26

Replicate C
Temp D.O. pH

6.6
59
6.8
74
6.6
6.6
6.9
6.8
73
-8.1
8.0

7.98
8.07
8.24
8.31
8.34
8.40
8.40
8.35
8.34
8.48
8.47

29
30
30
28
29
30
29
30
30
29
29

Sal
29
30
29
28
30
30
30
29
30
30

Replicate D
Sal Temp D.O. pH
22 68 796
22 63 8.01
22 69 8.06
22 74 8.07
22 69 8.14
22 68 8.01
22 70 8.01
22 69 793
21 72 7.99
21 58 8.16
21 6.0 8.5
Replicate D
Temp D.O. pH
22 66 797
22 63 8.05
22 68 823
22 75 831
22 68 835
22 66 843
22 7.0 840
22 68 840
21 73 843
21 62 853
21 60 8.54

29

Sal
29
30
29
28
28
30
29
30
30
30
30

Sal
29
30
29
27
30
30
28
28
30
30
30

29
30
30
29
29
30
30
29
31
29
29

Sal
29
a0
30
29
30
30
30
30
31
30

Replicate E
Temp D.O. pH Sal
22 6.7 8.00
22 62 796
22 6.9 805
2 7.5 8.01
22 6.8 806
22 67 805
2 7.0 798
2 69 787
21 73 796
21 57 8.10
21 59 813
Replicate E

Temp D.O. pH
22 65 797
22 6.1 808
2 69 823
2 74 831
22 6.8 837
22 66 848
22 7.0 843
22 68 841
21 7.2 845
21 6.0 854
21 6.1 8.54

30



CLIENT:

SAIC

STUDY NUMBER: 7814
RAYMARK 1999
Water Quality Data

PROJECT:
PARAMETER:

"~ D-5-SED-SMP

Day

SO NDNAEWN 2O

D-8-SED-SMP

Day

SOV A WON SO

22
22
22
22
22
22
22
22
21
21

Replicate A
Temp D.O. pH

8.5
8.2
8.6
7.3
6.8
6.5
6.7
6.8
74
6.0

21~ 58

22
22
22
22
22
22
22
22
21
21
21

7.85
8.02
8.17
8.18
8.31
8.36
8.31

'8.22

8.09
8.39
8.30

Replicate A
Temp D.O. pH

6.6
6.1
6.4
7.3
6.4
6.1
6.5
6.6
73
6.3
5.7

8.04
7.93
8.07
8.04
8.08
8.13
8.10
7.99
8.06
8.15
8.20

Sal
29
30
29
28
29
30
29
29
29
28
28

Sal
29
31
30
28
30
30
29
27
29
30
30

Replicate B
Temp D.O pH Sal
22 65 796 29
22 61 798 30
22 6.7 816 29
22 74 817 29
22 68 827 29
22 65 829 30
22 69 823 30
22 68 B15 29
2t 73 811 3
21 6.0 825 29
21 59 827 28
Replicate B
Temp D.O pH Sal
22 65 801 29
22 61 800 31
22 66 808 30
22 74 811 28
22 65 812 29
22 65 818 30
22 68 810 30
22 6.7 799 28
21 74 800 3t
21 65 818 31
21 59 826 30

22
22
22
22
22
22
22
22
21
21
21

22
22
22
22
22
22
22
22
21
21
21

Replicate C
Temp D.O. pH

6.6
6.4
6.8
74
6.8
6.6
7.0
6.9
74
5.8
6.0

7.87
7.99
8.09
8.18
8.25
8.31
8.24
8.15
8.12
8.24
8.26

Replicate C
Temp D.O. pH

6.8
6.4
6.9
74
6.4
6.6
6.9
8.9
7.2
8.2
6.0

8.02
7.95
8.11
8.12
8.15
8.20
8.19
8.15
8.25
8.46
8.47

29
30
27
28
29
30
29
29
30
29
28

Sal
29
3N
30
29
29
30
30
28
30
32
30

22
22
22
22
22
22
22
22
21
21
21

Temp
22
22
22
22
22
22
22
22
21
21
21

Replicate D
Sal Temp D.O. pH

6.6
6.3
6.8
73
6.6
6.6
7.0
6.8
7.3
6.0
6.0

7.88
8.00
8.09
8.15
8.21
8.29
8.25
8.17
8.1
8.21
8.22

Replicate D
D.O0. pH

6.8
6.3
6.9
74
6.6
6.6
6.9
6.8
74
6.3
6.0

8.00
8.02
8.11
8.13
8.17
8.21
8.19
8.16
8.30
8.26
8.60

Sal
29
30
30
28
28
30
29
28
33
30
29

Sal

29
30
30
29
29
30
30
30
K]
K]
29

Sal
29
31
30
a0
29
30

30
31
30

Replicate E
Temp D.O. pH Sal
22 6.5 17.97
22 63 7.98
22 68 8.08
22 73 8.09
22 6.4 815
22 66 836
22 69 823
22 6.8 8.15
21 72 814
21 6.2 820
21 6.1 821
Replicate E

Temp D.O. pH
22 68 7.96
22 62 8.03
22 7.1 813
22 74 8.08
22 6.8 8.15
22 66 825
22 7.0 8.18
22 68 8.13
21 7.3 827
21 64 856
21 62 8863



CLIENT:

SAIC

STUDY NUMBER: 7814
RAYMARK 1999
Water Quality Data

PROJECT:
PARAMETER:

D-6-SED-FD
Day

SOONONEWN O

E-1-SED-SMP

Day

DOV®NOAEWBN 2O

Replicate A
Temp D.O. pH

22 6.7 8.04
22 64 798
22 65 797
22 7.2 8.06
22 7.0 794
22 64 7.89
22 68 7.93
22 67 796
21 71 1.713
21 58 8.13
21 61 811

Replicate A

Temp D.O. pH

22 6.7 742
22 63 787
22 7.0 8.02
2 73 1796
22 64 1774
22 6.5 742
22 62 1723
22 87 1753
21 7.0 6.29
21 6.0 768
21 57 742

Sal
28
29
29
26
30
30
28
28
30
29
29

Sal
27
29
30
26
26
30
27
27
26
27
28

Replicate B
Temp D.O pH Sal
22 6.7 800 28
22 63 798 29
22 67 798 29
22 74 804 28
22 72 799 29
22 68 8.00 30
22 68 8.00 28
22 68 788 28
21 73 790 28
21 60 8.08 29
21 58 8.04 29
Replicate B
Temp D.O pH Sal
22 68 7.09 27
22 64 765 29
22 71 753 26
22 74 746 26
22 62 754 27
22 68 725 30
22 67 723 27
22 6.8 747 26
21 7.2 654 27
21 6.0 749 27
21 61 733 28

22
22
22
22
22
22
22
22
21
21
21

22
22
22
22
22
22
22
22
21
21
21

Replicate C
Temp D.O. pH

6.8
6.4
7.0
74
6.8

6.9
6.9
7.3
6.1
6.0

8.03
8.02
8.02
8.03
7.98
8.02
8.00
7.86
7.92
8.06
8,06

Replicate C
Temp D.O. pH

6.8
6.4
7.2
75
6.3
6.9
6.9
6.9
74
6.0
6.2

7.90
7.62
7.51
7.44
7.49
1.37
7.33
1.36
6.85
7.43
7.21

28
29
30
28
30
30
29
29
30
30
30

Sal
27
29
27
26
26
30
27
27
27
27

Replicate D
Sal Temp D.O. pH

22 68 799
22 64 804
22 89 805
22 74 8.03
22 6.8 799
22 6.8 802
22 7.0 8.00
22 7.0 792
21 74 792
21 6.0 8.05
21 6.1 805

Replicate D

Temp D.O. pH

22 6.7 7126
22 65 758
22 71 152
22 75 746
22 64 748
22 68 693
22 6.7 734
22 67 7134
21 73 6.76
21 63 7.38
21 59 717

27

Sal
28
29
a0
28
30
a0
28
30
30
29
29

Sal
27
29
27
26
26
a0
27
27
28
27
27

28
29
30
29
28
30
29
30
3
30
29

Sal
27
29
28
26
26
30
27
27
28
28

Replicate E
Temp D.O. pH Sal
22 6.8 796
22 6.4 8.04
2 7.1 805
2 7.5 8.02
22 6.5 7.92
22 6.9 8.01
22 7.0 7.95
22 6.9 7.92
21 7.4 7.88
21 6.2 8.04
21 6.2 8.06
Replicate E

Temp D.O. pH
22 6.8 7.51
22 6.6 758
2 71 754
2 75 744
22 65 744
22 6.8 740
22 6.8 7.32
22 69 732
21 73 688
21 6.2 7.36
21 59 723

28



CLIENT: SAIC
STUDY NUMBER: 7814
PROJECT:

RAYMARK 1999

PARAMETER: Water Quality Data
. E-2-SED-SMP
Day Replicate A
Temp D.O. pH
0 22 23 6.52
1 22 7.0 7.58
2 22 6.7 7.56
3 22 74 744
4 22 6.8 7.40
5 22 69 707
6 22 67 139
7 22 69 735
8 21 76 6.88
9 21 67 74
10 21 64 7.33
E-3-SED-SMP
Day Replicate A
Temp D.O. pH

0 22 64 747
1 22 6.4 755
2 22 69 7.44
3 2 76 121
4 22 66 7.28
5 2 89 7.26
6 22 7.0 1756
7 22 6.7 1.27
8 21 75 17.25
9 21 58 17.35
10 21 59 1733

Sal
28
30
27
26
26
30
27
27
27
27
27

Sal
27
29
27
26
25
30
28
30
28
29
29

Replicate B
TempD.O pH Sal
22 31 652 28
22 73 754 30
22. 70 754 26
22 75 731 26
22 67 737 25
22 69 695 30
22 69 742 27
22 69 734 27
21 73 693 29
21 66 741 28
21 63 7.36 27

Replicate B
TempD.O pH Sal
22 65 753 27
22 63 757 29
22 71 747 27
22 75 746 26
22 64 730 28
22 69 725 30
22 7.0 75 28
22 69 7.46 28
21 74 723 29
21 59 734 28

21 6.1 7.31

29

22
22
22
22
22
22
22
22
21
21
21

22
22
22
22
22
22
22
22
21
21
21

Replicate C
Temp D.O. pH

34
78
71
7.5
6.8
6.9
7.0
6.9
74
6.3
6.4

6.50
7.64
7.49
7.29
7.32
6.96
7.43
7.3
68.93
7.40
737

Replicate C
Temp D.O. pH

6.7
6.5
71
1.5
6.5
6.9
71
7.0
74
5.7
6.1

7.40
7.57
7.50
747
7.31
7.29
7.57
7.46
7.19
7.35
7.38

28
30
26
26
26
30
27
27
27
27
28

Sal
27
29
28
26
26
30
27
27
28
29
29

22
22
22
22
22
22
22
22
21
21
21

Temp
22
22
22
22
22
22
22
22
21
21
21

Replicate D
Sal Temp D.O. pH

3.7
7.5
7.0
75
6.6
6.9
6.8
6.9
75
6.4
6.4

8.51
7.85
7.45
7.27
7.32
7.01
7.44
7.29
6.69
7.41
.41

Replicate D
D.O. pH

6.8
7.0
7.1
73
6.5
6.9
6.9
6.9
74
5.8
6.1

.41
7.56
7.51
1.47
7.24
6.96
7.56
17.27
6.94
7.35
1.37

Sal
28
30
26
26
25
30
26
26
27
27
28

Sal
27
29
28
26
26
30
27
26
28
28
28

Replicate E
Temp D.O. pH Sal
22 36 650 28
22 72 756 30
22 70 743 26
22 75 724 26
22 65 728 25
22 6.9 707 30
22 69 743 26
22 68 728 27
21 74 683 28
21 62 739 27
21 64 740 28
Replicate E
Temp D.O. pH Sal
2 67 7371 27
22 68 751 29
2 71 750 28
22 74 745 26
22 65 722 25
22 67 699 230
22 6.9 748 28
22 6.8 756 27
21 73 715 30
21 59 728 29
21 60 729 29



CLIENT: SAIC
STUDY NUMBER: 7814
PROJECT:

PARAMETER:

E-4-SED-SMP
Day

22
22
22
22
22
22
22
22
21
21
21

SPCONDNBEWN -

F-1-SED-SMP

O
Q
<

Temp
22
22
22
22
22
22
22
22
21
21
21

SOOND AN

RAYMARK 1999
Water Quality Data

Replicate A
Temp D.O. pH

6.8
6.4
6.8
75
6.6
6.8
6.9
6.9
7.6
58
6.1

4.29
7.37
6.84
7.25
7.17
6.75

747

7.26
6.36
7.22
7.28

Replicate A
D.O. pH

6.9
71
6.8
73
6.8
6.8
6.9
6.8
7.5
5.9
6.1

7.99
7.74
7.78
B.14
8.14
8.43
8.43
8.46
8.40
8.45
8.33

Sal
27
29
28
27
27
30
27
27
27
27
27

Sal
29
3
30
28
28
30
29
29
29
29
29

Replicate B
Temp D.O pH Sal
22 69 371 27
22 68 7.16 29
22 70 551 27
22 75 723 26
22 65 714 26
22 69 589 30
22 71 686 27
22 7.0 6.48 26
21 7.5 6.06 27
21 57 699 26
21 61 7147 27
Replicate B
Temp D.O pH Sal
22 69 8.00 29
22 69 791 AN
22 7.0 8.03 30
22 74 816 29
22 6.7 829 28
22 68 858 30
22 7.0 858 29
22 69 849 29
21 75 833 30
21 6.1 844 30
21 81 833 29

22
22
22
22
22
22
22
22
21
21
21

22
22
22
22
22
22
22
22
21
21
21

Replicate C
Temp D.O. pH

6.9
6.7
71
1.5
6.8
7.0

71

7.0
75
5.9
59

3.90
6.74
5.04
7.20
7.1
6.53
7.10
6.48
6.44
6.97
7.16

Replicate C
Temp D.O. pH

6.9
6.8
7.0
7.5
6.7
6.7
7.0
6.9
1.5
6.3
6.1

7.95
7.98
8.05
8.17
832
8.51
8.58
848
8.36
8.44
8.38

Sal
27
29
27
27
27
30
28
28
28
27
27

Sal
29
3
30
29
28
30
29
29
30
29
29

Replicate D
Temp D.O. pH

22 6.9 441
22 66 675
22 170 551
22 75 716
22 66 712
22 70 699
2 71 726
22 69 689
21 75 693
21 59 702
21 58 7.25

Replicate D

Temp D.O. pH

22 6.9 800
22 7.0 8.04
22 7.0 8.06
22 74 817
22 6.8 827
22 68 844
2 70 847
22 689 847
21 75 838
21 58 845
21 63 838

Sal
27
29

28
28
30
28
27
28
26
27

Sal
29
31
29
29
28
30
30
30
K}
30
29

27
29
28
28
27
30
28
27
29
29
28

29
31
29
29
28
30
29
29
30
30

Replicate E
Temp D.O. pH Sal
22 69 4.38
22 6.7 6.75
22 71 538
22 7.4 717
22 6.7 7.14
22 6.9 6.85
2 70 727
22 69 690
21 7.5 660
21 58 705
21 57 728
Replicate E
Temp D.O. pH Sal
22 6.8 7.90
22 6.9 8.04
22 71 8.07
22 7.4 8.16
22 6.6 8.26
22 6.8 842
22 6.9 846
22 6.9 8.46
21 7.5 848
21 6.0 852
21 6.2 845

30



CLIENT: SAIC
STUDY NUMBER: 7814

PROJECT: RAYMARK 1999
PARAMETER: Water Quality Data
F-2-SED-SMP
Day Replicate A
Temp D.O. pH
0 22 66 8.01
1 22 64 803
2 22 6.7 8.10
3 22 74 8.3
4 22 68 8.10
5 22 68 8.14
6 22 71 8.16
7 22 69 809
8 21 75 765
9 21 62 827
10 21 59 818
F-3-SED-SMP
Day Replicate A
Temp D.O. pH
0 22 66 8.04
1 22 65 8.086
2 22 66 811
3 22 73 808
4 22 66 811
5 22 68 818
6 22 71 818
7 22 68 8.15
8 21 74 799
9 21 61 834
10 21 59 83

Sal
29
31
29
29
27
30
29
28
28
28
28

Sal
28
30
29
28
29
30
29
27
29
28
28

Replicate B
Temp D.O pH Sal
22 66 799 29
22 66 804 AN
22 69 810 30
22 75 811 28
22 69 808 27
22 68 812 30
22 71 811 29
22 7.0 800 28
21 75 796 30
21 6.3 818 30
21 61 8.08 29
Replicate B
TempD.O pH  Sal
22 65 800 28
22 66 807 30
22 68 816 30
22 74 812 28
22 68 812 30
22 6.7 818 30
22 71 818 29
22 70 814 28
21 74 819 29
21 63 842 28
21 6.1 829 28

22
22
22
22
22
22
22
22
21
21
21

22
22
22
22
22
22
22
22
21
21
21

Replicate C
Temp D.O. pH

6.7
6.6
7.0
74
6.6
6.8
71
6.7
7.4
6.1
6.3

7.98
8.06
8.11
8.10
8.07
8.09
8.10
7.88
7.88
8.02
797

Replicate C
Temp D.O. pH

6.5
6.3
7.0
75
6.6
6.8
71
70
T4
8.2
63

8.08
8.10
8.18
B.14
8.12
8.18
8.17
8.13
8.18
8.41
8.31

Replicate D
Sal Temp D.O. pH
29 22 67 798
31 22 64 8.07
30 22 7.0 810
29 22 74 808
28 22 69 806
30 22 68 8.12
29 22 72 8.08
28 22 68 7.92
29 21 74 797
28 21 63 8.06
29 21 62 804

Replicate D
Sal Temp D.O. pH
28 22 65 803
30 22 62 8.08
30 2 7.0 8.7
28 2 74 815
29 22 66 8.12
30 22 69 817
29 2 71 8.16
28 22 69 812
29 21 75 8.09
29 21 63 826
29 21 63 831

Sal
29
Ky
30
29
28
30
29
29
3
30
29

Sal
28
30
30
28
28
30
28
28

29

29
A
30
29
27
30
30
28
30
29
28

28
30
29
28
28
30
28
28
29
29

Replicate E
Temp D.O. pH Sal
22 68 796
22 6.9 804
22 6.9 8.08
22 715 8.08
22 6.7 806
22 6.8 8.10
22 7.0 8.06
22 6.8 792
21 15 7.92
21 6.3 8.08
21 64 8.04
Replicate E
Temp D.O. pH Sal
22 65 8.08
22 63 810
22 70 815
22 74 815
2 68 813
22 6.8 8.17
2 7.1 8.16
22 6.9 8.09
21 7.5 8.09
21 61 8.21
21 63 816

28



Ampelisca abdita CHRONIC EXPOSURE SEDIMENT ASSAY

-

STUDY #7314 SAMPLE ID: DILUENT: Hampton START DATE:
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- Ammonia values on Day 0 were measured on the porewater. Ammonia on Days 5 and 10 were measured
on the overlying water,
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Ammonia values on Da

on the overlying water.

y 0 were measured on the porewater. Ammonia on Days § and 10 were measured

B - 4 Ky
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Ammonia vajue

s on Day 0 were measured on the porewater. Ammonia on Days 5 and 10 were measured
on the overlying water,
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on the overlying water.

Ammonia values on Day 0 were measured on the

7
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porewater. Ammonia on Days 5 and 10 were measured
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Ammonia values on Day 0 were measured on the porewater. Ammonia on Days 5§ and 10 were measured
on the overlying water,
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- Ammonia values on Day 0 were measured on the porewater. Ammonia on Days 5 and 10 were measured
on the overlying water.
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Ammonia values on Da

on the overlying water.
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y 0 were measured on the porewater. Ammonia on Days § and 10 were measured
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.- Ammonia values on Day 0 were measured on the porewater. Ammonia on Days 5 and 10 were measured

on the overlying water.
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- Ammonia values on Da

on the overlying water.

y 0 were measured on the porewater. Ammonia on Days 5 and 10 were measured
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* - Ammonia values on D.;ly 0 were measured on the porewater. Ammonia on Days § and 10 were measured

on the overlying water.
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Ammonia values on Da
on the overlying water.
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y 0 were measured on the porewater. Ammonia on Days 5 and 10 were measured
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Ammonia values on Da
on the overlying water,

ARVANNG SO PRV-RE U
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Y 0 were measured on the porewater. Ammonia on Days § and 10 were measured
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Ammonia values on Day 0 were measured on the porewater. Ammonia on Days § and 10 were measured

on the overlying water.
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Science Applications International Corporation
An Employee-Owned Company

MEMORANDUM
Date: May 28, 1999
To: Greg Tracey

From:  Harry McCarty 7 |

Subject: Raymark 1999 Sedi Data Validation
Sediment Set 1 - Pesticide data for 10 samples

As requested, I have reviewed the results of the 1999 Raymark sediment sample data for
the organochlorine pesticide analyses in Set 1. The analyses were performed by The Woods Hole
Group (WHG), on 10 samples coliected by SAIC on April 15, 1999. The SAIC and WHG
sample numbers are as follows:

SAIC Sample ID Woods Hole Group ID
HB-1-SED-SMP 42279-1
HB-2-SED-SMP 42279-2
HB-3-SED-SMP 42279-3
HB-4-SED-SMP 42279-4
HB-5-SED-SMP 42279-5
HB-6-SED-SMP 42279-6
HB-6-SED-FD 42279-7

HB-7-SED-SMP 42279-8
HB-8-SED-SMP 42279-9
HB-9-SED-SMP 42279-10

This data validation effort approximates a Tier II validation, using the EPA Region 1 data
validation guidance. It is important to note that the Region 1 guidance is intended for samples
other than sediments and analyzed by CLP methods, which are not the methods designated for
this project.

Our review efforts evaluated the summary level data only, and considered the following:

. Data completeness

. Holding times

. Calibrations (initial and continuing)
. Blanks

2222 Gallows Road, Suite 300, Dunn Loring, Virginia 22027 (703) 645-6900



. Matrix spike and matrix spike duplicate results
. Laboratory control sample results

. Surrogate recoveries

. Endrin and DDT breakdown

The results were evaluated in the context of the requirements of the project QAPP and/or
laboratory SOPs, where available and applicable. Unless specific comments are made, there were
no problems associated with a given evaluation criterion.

Data Completeness

Since this is a Tier II validation effort and therefore did not involve an examination of all
of the raw data, there may be some raw data that are not present in the package.

As noted by the laboratory, the use of the amino-propyl cleanup column does not provide
consistent recoveries of the target analyte endrin aldehyde. According to the narrative, the
situation was discussed with SAIC and it was agreed that for this project, all endrin aldehyde
results would be flagged "J" as estimated. Endrin aldehyde was not detected in any of the
samples, thus all results for this analyte are reported as "UJ," for not detected and estimated.
Unfortunately, the laboratory did not provide any data from reference materials, spiked samples,
or laboratory control samples that included this analyte. Therefore, it is not possible to determine
from the data in the package if the laboratory could have detected endrin aldehyde at all.
Therefore, the reviewer suggests that the endrin aldehyde be deleted from the list of target
analytes, or simply be reported as "NA" for not analyzed.

Calibrations

Initial calibrations and continuing calibrations were performed as required. The results for
several of the continuing calibration standards included one or more analytes that demonstrated a
difference of more than 15% between the amount found and the true concentration of the
standard. However, in every such instance, the results for the same standard analyzed on the
second GC column were within the acceptance limits. Therefore. the laboratory reported the
results for those analytes from the GC column that met the specifications. Most of the instances
involved the amount found being greater than the true value, and many of the analytes were not
found in any of the samples. The %D values in question were typically 16 to 21%. versus the
15% limut.

Given these calibration data, there is no reason to qualify any of the sample results.

Surrogate Recoveries k

The laboratory employed two surrogate compounds for these analyses, 4,4'-
dibromooctafluorobiphernyl (DBOB) and the PCB congener BZ202. The recoveries of BZ202
were well above the upper limit of the laboratory's acceptance limits of 30-150% in the initial
analyses of five of the field samples. The recoveries for HB-2-SED-SMP, HB-3-SED-SMP, HB-
4-SED-SMP, HB-6-SED-SMP, and HB-6-SED-FD were all above 150%. However, given that
there were relatively few target analytes detected in these samples and the recoveries of the other
surrogate were within the acceptance limits, there is no reason to qualify the sample results due to
high surrogate recoveries. :



There were several instances noted by the laboratory of low recoveries of the DBOB
surrogate. However, all of these occurred in the analyses of diluted sampie extracts, and in each
case, the initial, undiluted, analyses had acceptable DBOB recoveries. Since the recoveries in the
initial analyses were acceptable, there is no reason to qualify the results from the diluted analyses
due to surrogate concerns.

Comparisons Between Results from Two GC Columns

SW-846 Method 8000B recommends that the quantitative results from both GC columns
be compared during dual-column analyses such as used here for the pesticides. As noted by the
laboratory, there were a two instances in which the quantitative results from the two GC columns
used for the analyses differed by more than 40%. In those instances, the laboratory reviewed the
chromatograms and if no evidence of a problem was found, they took the conservative approach
and reported the higher of the two results. The results for o,p'-DDE in Sample HB-6-SED-FD
and the results for p,p'-DDD in sample HB-7-SED-SMP were flagged "P" by the laboratory to
indicate that the higher value was reported. The results for o,p'-DDE were 1.8 and 3.8 ug/kg on
the two columns in HB-6-SED-SMP. The results for p,p’-DDD in sample HB-7-SED-SMP were
1.3 and 2.3. SAIC has reviewed the chromatograms for these samples and agrees that the higher
values be reported and there is no need for qualification.

In sample HB-6-SED-SMP, the laboratory took the opposite approach, and after
examining the chromatograms, they reported the lower value for p,p’-DDD in this sample. The
result of 3.6 pg/kg was reported because the result of 5.7 was derived from a peak with an
apparent positive interference. Similarly, in sample HB-6-SED-FD, the laboratory reported the
results for p,p'-DDD as the lower of the two vilues 4.0 and 7.9 pg/kg. The lower results for both
samples were flagged "I" by the laboratory. SAIC has reviewed the chromatograms for these
samples agrees that the lower values be reported and there is no need for qualification.

Field Duplicate Precision

Sample HB-6-SED-FD is a field duplicate. As part of this validation effort, the results for
the field duplicate were compared to the onginal field sample, HB-6-SED-SMP. The RPDs

between the results for each detected pesticide were calculated by the reviewer, and are shown
below.

Analyte HB-6-SED-SMP | HB-6-SED-FD | RPD
gamma-Chlordane 4.6 ug’kg 4.6 pg/kg 0%
o,p-DDE ND 3.8 ng/kg NA
p,p"-DDT ND 3.7 pg/kg NA
p.p-DDD 3.6 ug/kg 7.9 ug/kg 75%

Two of the analytes were not detected (ND) in the initial sample (-SMP), o'p'-DDE and
p,p-DDT. Therefore, no RPD calculation was possible and the RPD values are listed above as
“NA" for not applicable. The gamma-Chlordane results indicated excellent precision, with
RPD=0%. Conversely, the p,p-DDD results exhibited poorer precision between these two
samples, with an RPD=75%. However, these samples were taken from different cores collected



in approximately the same location and do not represent samples split from the same core. Thus
the precision for DDD may not be a major concern. Field duplicate precision is nof within the
control of the laboratory, but is discussed here in terms of the overall validation of the sampling
and analysis effort.

b

Overall Assessment

Overall, the results for these 10 samples meet the objectives of the sampling and analysis
effort. The only qualification is that endrin aldehyde should not be considered to be a target
analyte and the non-detect results for it should be considered to be "not analyzed" instead.
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Science Applications International Corporation
An Employee-Owned Company

MEMORANDUM
Date: June 1, 1999
To: Greg Tracey
s A4
From: Harry McCarty / 0
4

Subject: Raymark 1999 Sed nt Data Validation
Sediment Set 2 - Pesticide data for 17 samples

As requested, I have reviewed the results of the 1999 Raymark sediment sample data for
the organochlorine pesticide analyses in Set 2. The analyses were performed by The Woods Hole
Group (WHG), on 17 samples collected by SAIC on April 16, 1999. The SAIC and WHG
sample numbers are as follows:

SAIC Sample ID Woods Hole Group ID
C-1-SED-SMP 42280-1
C-2-SED-SMP 42280-2
C-3-SED-SMP 42280-3
D-1-SED-SMP 42280-4
D-2-SED-SMP 42280-5
D-3-SED-SMP 42280-6
D-4-SED-SMP 42280-7
D-5-SED-SMP 42280-8
D-6-SED-SMP 42280-9

D-6-SED-FD 42280-10
E-1-SED-SMP 42280-11
E-2-SED-SMP 42280-12
E-3-SED-SMP 42280-13
E-4-SED-SMP 42280-14
F-1-SED-SMP 42280-15
F-2-SED-SMP 42280-16
F-3-SED-SMP 42280-17

This data validation effort approximates a Tier II validation, using the EPA Region | data
validation guidance. It is important to note that the Region | guidance is intended for samples
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other than sediments and analyzed by CLP methods, which are not the methods designated for
this project.

Our review efforts evaluated the summary level data only, and considered the following:

. Data completeness

. Holding times

. Calibrations (initial and continuing)

. Blanks

. Matrix spike and matrix spike duplicate results
. Laboratory control sample results

. Surrogate recoveries

. Endrin and DDT breakdown

The results were evaluated in the context of the requirements of the project QAPP and/or
laboratory SOPs, where available and applicable. Unless specific comments are made. there were
no problems associated with a given evaluation criterion.

Data Completeness

Since this is a Tier II validation effort and therefore did not involve an examination of all
of the raw data, there may be some raw data that are not present in the package.

As noted by the laboratory, the use of the amino-propyl cleanup column does not provide
consistent recoveries of the target analyte endrin aldehyde. According to the narrative, the
situation was discussed with SAIC and it was agreed that for this project, all endrin aldehyde
results would be flagged "J" as estimated. Endrin aldehyde was not detected in any of the
samples, thus all results for this analyte are reported as "UJ," for not detected and estimated.
Unfortunately, the laboratory did not provide any data from reference materials, spiked samples,
or laboratory control samples that included this analyte. Therefore, it is not possible to determine
from the data in the package if the laboratory could have detected endrin aldehyde at all.
Therefore, the reviewer suggests that the endrin aldehyde be deleted from the list of target
analytes, or simply be reported as "NA" for not analyzed.

Calibrations

Initial calibrations and continuing calibrations were performed as required. The results for
several of the continuing calibration standards included one or more analytes that demonstrated a
difference of more than 25% between the amount found and the true concentration of the
standard. However, in most such instances, the resulis for the same standard analyzed on the
second GC column were within the acceptance limits. Therefore, the laboratory reported the
results for those analytes from the GC column that met the specifications. Most of the instances
involved the amount found being greater than the true value, and many of the analytes were not
found in any of the samples.

The only exceptions were for the continuing calibration standards analyzed on 5/8/99 at
7:31 AM and 5/8/99 at 9:12PM. For the 7:31 AM standard, the results for Methoxychlor were
above the acceptance limit on both columns A and B. Similarly, for the 9:12PM analysis, the
results for gamma-BHC were above the limits on both columns. However, neither of these



compounds was reported as found in any of the samples. Since the continuing calibration
standard results were higher than expected, there is no risk that the analytes may have been
present in the samples but not detected because of the drift in the results for the continuing
calibration standard.

Given these calibration data, there is no reason to qualify any of the sample results.
Surrogate Recoveries

The laboratory employed two surrogate compounds for these analyses, 4.4'-
dibromooctafluorobiphernyl (DBOB) and the PCB congener BZ202. The recoveries of BZ202
were well above the upper limit of the laboratory's acceptance limits of 30-150% in the analyses
of two of the field samples. The BZ202 recoveries for D-5-SED-SMP and E-1-SED-SMP were
above 250%. However, the only analyte detected was p,p'-DDD in sample D-5-SED-SMP. The
recoveries of the other surrogate were within the acceptance limits in both samples. Therefore,
there is no reason to qualify the sample results due to high surrogate recoveries.

Comparisons Between Results from Two GC Columns

SW-846 Method 8000B recommends that the quantitative results from both GC columns
be compared during dual-column analyses such as used here for the pesticides. As noted by the
laboratory, there were a two instances in which the quantitative resuits from the two GC columns
used for the analyses differed by more than 40%. In those instances, the laboratory reviewed the
chromatograms and if no evidence of a problem was found, they took the conservative approach
and reported the higher of the two results. Results were flagged "P" in the following samples:

SAIC Sample ID | Analyte Result Reported with "P" Flag
D-4-SED-SMP p,p'-DDD 3.7P
D-5-SED-SMP p,p'-DDD 20P
E-2-SED-SMP p,p'-DDD 58P
E-4-SED-SMP p,p'-DDD 24P
F-1-SED-SMP p,p'-DDD 36 P
F-2-SED-SMP p,p-DDT 24P

SAIC has reviewed the chromatograms for these samples and agrees that the higher values
be reported and there is no need for qualification, with one exception. The results for p,p'-DDD
in sample E-2-SED-SMP are also associated with one of the calibration verification standards
with an analyte above the acceptance limits. In this instance, the p,p'-DDD continuing calibration
results had a percent difference from the initial calibration of 44% on Column A. The laboratory
reported the results for this compound as "58 P," using the data from Column A. SAIC disagrees,
and believes that the results should be reported from Column B, as 23 png/kg.



Field Duplicate Precision

Sample D-6-SED-FD is a field duplicate. As part of this validation effort, the results for
the field duplicate were compared to the original field sample, D-6-SED-SMP. The only analyte
detected in either analysis was p,p'-DDD, reported at 1.8 pg/kg in sample D-6-SED-SMP. This
analyte was not detected in the field duplicate. Therefore, the RPD calculation is not appropriate.
These two samples were collected from different cores collected in approximately the same
location and do not represent samples split from the same core. Field duplicate precision is not
within the control of the laboratory, but is discussed here in terms of the overall validation of the
sampling and analysis effort.

Overall Assessment

Overall, the results for these 17 samples meet the objectives of the sampling and analysis
effort. Only two qualifications were made by the reviewer:

. Endrin aldehyde should not be considered to be a target analyte and the non-detect results
for it should be considered to be "not analyzed" instead.

. The p,p'-DDD result in sample E-2-SED-SMP should be revised to 23 ng/kg, instead of
the "58 P" value reported by the laboratory.



SAE

Science Applications International Corporation
An Employee-Owned Company

MEMORANDUM
Date: May 28, 1999

To: Greg Tracey

From: Harry McCarty 7 "L_

Subject: Raymark 1999 Sedinfent Data Validation
Sediment Set 1 - PCBCongener data for 10 samples

As requested, I have reviewed the results of the 1999 Raymark sediment sample data for
the PCB congener analyses in Set 1. The analyses were performed by The Woods Hole Group
(WHG), on 10 samples collected by SAIC on April 15, 1999. The SAIC and WHG sample
numbers are as follows:

SAIC Sample ID Woods Hole Group ID
HB-1-SED-SMP 42279-1
HB-2-SED-SMP 42279-2
HB-3-SED-SMP 42279-3
HB-4-SED-SMP 42279-4
HB-5-SED-SMP 42279-5
HB-6-SED-SMP 42279-6
HB-6-SED-FD 42279-7
HB-7-SED-SMP 42279-8
HB-8-SED-SMP 42279-9
HB-9-SED-SMP 42279-10

This data validation effort approximates a Tier II validation, using the EPA Region 1 data
validation guidance. It is important to note that the Region | guidance is intended for samples
other than sediments and analyzed by CLP methods, which are not the methods designated for
this project.

Our review efforts evaluated the summary level data only, and considered the following:

. Data completeness

. Holding times

. Calibrations (initial and continuing)
. Blanks
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. Matrix spike and matrix spike duplicate resuits
. Laboratory control sample results
. Surrogate recoveries

The results were evaluated in the context of the requirements of the project QAPP and/or
laboratory SOPs, where available and applicable. Unless specific comments are made. there were
no problems associated with a given evaluation criterion.

Data Completeness

Since this is a Tier II validation effort and therefore did not involve an examination of all
of the raw data, there may be some raw data that are not present in the package.

Calibrations

Initial calibrations and continuing calibrations were performed as required. The results for
several of the continuing calibration standards included one or more analytes that demonstrated a
difference of more than 15% between the amount found and the true concentration of the
standard. However, in every instance but one, the results for the same standard analyzed on the
second GC column were within the acceptance limits. Therefore, the laboratory reported the
results for those analytes from the GC column that met the specifications.

The exception was for the calibration verification analyzed on May 10, 1999, at 2:18 PM.
In this instance, the %D values for the surrogate 4,4'-dibromooctafluorobiphernyl (DBOB) were
both outside the 15% acceptance limit (-26% for Channel A and -22% for Channel B). Three
field samples were analyzed after that verification standard: HB-3-SED-SMP, and the diluted
analyses of both HB-2-SED-SMP and HB-6-SED-FD. Given that the latter two samples were
diluted analyses and the surrogate recoveries in both the initial and diluted analyses met the QC
limits, there is no need to qualify the sample results. For HB-3-SED-SMP, the surrogate recovery
for DBOB was well within the acceptance limits, so no qualification is necessary either.

Surrogate Recoveries

The laboratory employed two surrogate compounds for these analyses, 4.4'-
dibromooctafluorobiphernyl (DBOB) and the PCB congener BZ202. The recoveries of BZ202
were well above the upper limit of the laboratory's acceptance limits of 30-150% in the initial
analyses of five of the field samples. The recoveries for HB-2-SED-SMP, HB-3-SED-SMP, HB-
4-SED-SMP, HB-6-SED-SMP, and HB-6-SED-FD were all above 150%. The laboratory
attributed the high recoveries to a matrix interference and analyzed a dilution of each extract. The
BZ202 recovery remained high in each diluted extract analysis, indicating that the interference
was likely due to a matrix effect.

Given the high recoveries and the fact that they were reproducible upon dilution, SAIC
does not believe that qualification of any samples results is warranted.

Comparisons Between Results from Two GC Columns

SW-846 Method 8000B recommends that the quantitative results from both GC columns
be compared during dual-column analyses such as used here for the PCBs. As noted by the



laboratory, there were a number of instances in which the quantitative results from the two GC
columns used for the analyses differed by more than 40%. In those instances, the laboratory
reviewed the chromatograms and if no evidence of a problem was found, they took the
conservative approach and reported the higher of the two results, flagging those values with a "P"
to indicate that the higher value was reported.

If, after examining the chromatograms, they found evidence of a positive interference on
one of the columns, or if there was evidence that the baseline had been incorrectly established by
the software, the laboratory reported the lower of the two results, flagging those values with a "I"
to indicate that the lower value was reported, due to an interference.

SAIC has reviewed the chromatograms for these samples and agrees that the laboratory's
reported results were appropriate and there is no need for qualification of the results.

Field Duplicate Precision

Sample HB-6-SED-FD is a field duplicate. As part of this validation effort, the results for
the field duplicate were compared to the original field sample, HB-6-SED-SMP. The RPDs
between the results for each detected pesticide were calculated by the reviewer, and are shown
below.

Analyte HB-6-SED-SMP | HB-6-SED-FD | RPD
PCBS2 33 ND NA
PCB66 ND 39 NA
PCB101 8.3 9.8 17%
PCBI105 ND 23 NA
PCBI118 ND 2.6 NA
PCB126 9.9 10 1%
PCB138 5.2 6.9 3%
PCBI153 7.0 7.9 14%
PCB170 5.0 5.4 8%
PCB180 30 36 18%
PCB187 26 27 4%
PCB195 11 13 17%
PCB200 4.8 6.8 34%
PCB206 65 100 42%
PCB209 10 13 26%




Four of the analytes were not detected (ND) in either the original sample or the duplicate
sample. Therefore, no RPD calculation was possible and the RPD values are listed above as
"NA" for not applicable. The results for the sample in which these congeners were detected are
all only slightly above the laboratory's reporting limits, and therefore, the detect/nondetect
situation is not unexpected.

The results for the eight analytes that were detected in both analyses indicate excellent
precision, with all RPD values less than 20%. The last three PCB congeners exhibited lesser
precision, but still had RPD values less than 45%. PCB206 had the highest RPD value, 42%. and
involved the results from a diluted analysis of the field duplicate sample. The dilution of the
sample extract may have introduced some portion of the difference between these two results.

These samples were taken from different cores collected in approximately the same
location and do not represent samples split from the same core. The precision exhibited by these
results is well within the expected range for field duplicate samples, and there is no reason to
qualify any sample results. Field duplicate precision is 7ot within the control of the laboratory,
but is discussed here in terms of the overall validation of the sampling and analysis effort.

Overall Assessment

Overall, the results for these 10 samples meet the objectives of the sampling and analysis
effort. The results may be used without qualification.



Science Applications international Corporation
An Employee-Owned Company

MEMORANDUM

»
Date: June 2, 1999
To: Greg Tracey

From: Harry McCarty f L/‘-/
ent

Subject: Raymark 1999 Sedi Data Validation
Sediment Set 2 - PCB congener data for 17 samples

As requested, I have reviewed the results of the 1999 Raymark sediment sample data for
the PCB congener analyses in Set 2. The analvses were performed by The Woods Hole Group
(WHG), on 17 samples collected by SAIC on April 16, 1999. The SAIC and WHG sample
numbers are as follows:

SAIC Sample ID Woods Hole Group ID
C-1-SED-SMP 42280-1
C-2-SED-SMP 42280-2
C-3-SED-SMP 42280-3
D-1-SED-SMP 42280-4
D-2-SED-SMP 42280-5
D-3-SED-SMP 42280-6
D-4-SED-SMP 42280-7
D-5-SED-SMP 42280-8
D-6-SED-SMP 42280-9

D-6-SED-FD 42280-10
E-1-SED-SMP 42280-11
E-2-SED-SMP " 42280-12
E-3-SED-SMP 42280-13
E-4-SED-SMP 42280-14
F-1-SED-SMP 42280-15
F-2-SED-SMP 42280-16
F-3-SED-SMP 42280-17

This data validation effort approximates a Tier II validation, using the EPA Region 1 data
validation guidance. It is important to note that the Region | guidance is intended for samples
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other than sediments and analyzed by CLP methods, which are not the methods designated for
this project.

Our review efforts evaluated the summary level data only, and considered the following:

. Data completeness

. Holding times

. Calibrations (initial and continuing)

. Blanks

. Matrix spike and matrix spike duplicate results
. Laboratory control sample results

. Surrogate recoveries

The results were evaluated in the context of the requirements of the project QAPP and/or
laboratory SOPs, where available and applicable. Unless specific comments are made, there were
no problems associated with a given evaluation criterion.

Data Completeness

Since this is a Tier II validation effort and therefore did not involve an examination of all
of the raw data, there may be some raw data that are not present in the package.

Calibrations

Initial calibrations and continuing calibrations were performed as required. The results for
two of the continuing calibration standards included one or more analytes that demonstrated a
difference of more than 25% between the amount found and the true concentration of the
standard. However, in both instances, the results for the same standard analyzed on the second
GC column were within the acceptance limits. Therefore, the laboratory reported the results for
those analytes from the GC column that met the specifications.

Surrogate Recoveries

The laboratory employed two surrogate compounds for these analyses, 4,4'-
dibromooctafluorobiphernyl (DBOB) and the PCB congener BZ202. Samples D-5-SED-SMP
and E-1-SED-SMP required large dilutions of the extracts in order to bring all of the target
congeners within the calibration range of the instrument. As a result of these large dilutions, the
surrogates were diluted out in the final analyses. Given the extent of the required dilutions, this is
not surprising and is not cause to qualify the results for these samples. The laboratory reported
the undiluted results for D-5-SED-SMP, which, while the PCB congener results themselves are
not usable, do indicate acceptable surrogate recoveries.

Comparisons Between Results from Two GC Columns

SW-846 Method 8000B recommends that the quantitative results from both GC columns
be compared during dual-column analyses such as used here for the PCBs. As noted by the
laboratory, there were a number of instances in which the quantitative results from the two GC
columns used for the analyses differed by more than 40%. In those instances, the laboratory
reviewed the chromatograms and if no evidence of a problem was found, they took the



conservative approach and reported the higher of the two results, flagging those values with a "P"
to indicate that the higher value was reported.

If, after examining the chromatograms, they found evidence of a positive interference on
one of the columns, or if there was evidence that the baseline had been incorrectly established by
the software, the laboratory reported the lower of the two results, flagging those values with a "T"
to indicate that the lower value was reported, due to an interference.

SAIC has reviewed the chromatograms for these samples and agrees that the laboratory's
reported results were appropriate and there is no need for qualification of the results.

Field Duplicate Precision

Sample D-6-SED-FD is a field duplicate. As part of this validation effort, the results for
the field duplicate were compared to the original field sample, HB-6-SED-SMP. The RPDs
between the results for each detected pesticide were calculated by the reviewer, and are shown
below.

Analyte D-6-SED-SMP D-6-SED-FD RPD
PCB28 13 -- NA
PCBS2 23 -- NA
PCB66 -- 1.9 NA
PCBI105 1.7 -- NA
PCB138 14 -- NA
PCB153 22 -- NA
PCB180 3.9 7.7 66
PCB187 3.2 3.5 9
PCB188 1.2 1.5 22
PCB195 1.1 2.0 58
PCB206 4.0 5.1 24

Six of the analytes were not detected (ND) in either the original sample or the duplicate
sample. Therefore, no RPD calculation was possible and the RPD values are listed above as
"NA" for not applicable. The results for many of the samples in which these congeners were
detected are only slightly above the laboratory's reporting limits, and therefore, the
detect/nondetect situation is not unexpected.

These samples were taken from different cores collected in approximately the same
location and do not represent samples split from the same core. The precision exhibited by these
results is generally within the expected range for field duplicate samples, and there is no reason to
qualify any sample results. Field duplicate precision is not within the control of the laboratory,
but is discussed here in terms of the overall validation of the sampling and analysis effort.

3



Overall Assessment

Overall, the results for these 17 samples meet the objectives of the sampling and analysis
effort. The results may be used without qualification.



SAIE

Science Applications Internationsl! Corporation
An Employee-Owned Company

MEMORANDUM
Date: June 17, 1999
To: | Greg Tracey
From: Harry McCarty

Subject: Raymark 1999 Sediment Validation
Sediment dioxin data for 1y samples

As requested, I have reviewed the results of the 1999 Raymark sediment data for
PCDDs/PCDFs. The analyses were performed by Midwest Research Institute (MRI) on 17
sediment samples collected by SAIC in April 1999. The laboratory used the SAIC sample
numbers, as shown below:

SAIC Sample ID
C-1-SED-SMP D-6-SED-FD
C-2-SED-SMP E-1-SED-SMP
C-3-SED-SMP E-2-SED-SMP
D-1-SED-SMP E-3-SED-SMP
D-2-SED-SMP E-4-SED-SMP
D-3-SED-SMP F-1-SED-SMP
D-4-SED-SMP F-2-SED-SMP
D-5-SED-SMP F-3-SED-SMP
D-6-SED-SMP

While an attempt was made to perform a Tier II validation, using the EPA Region ] data
validation guidance, the level of validation that was possible for these results was very limited.
Although the method employed, Method 1613B, contains an extensive quality control protocol,
the data there were provided are limited to tabular summaries of the results for the samples, the
recoveries of the isotopically-labeled compounds added to the sample prior to extraction, and the
laboratory control sample (LCS) results. No raw data were provided, nor were any data on mass
calibration, the window defining mixture analyses, initial calibration, calibration verification, or the
ion abundance ratios.
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Our review efforts evaluated the summary level data only, and considered the following;:

. Data completeness

. Holding times

. Blanks

. Labeled compound recoveries

. Laboratory control sample results
. Compound identification

The results were evaluated in the context of the requirements of Method 1613B. Where no
comments are made, no problems were identified.

Blanks

The laboratory provided summary data for two method blanks. The first blank was
associated with 16 of the samples. The second blank was associated with one sample, D-5-SED-
SMP, that required re-extraction by the laboratory due to a malfunction of the gel permeation
chromatography (GPC) cleanup apparatus.

Only four of the 17 target analytes were found in the methods blanks. 1,2.3,4.6.7.8-
HpCDF, 1,2,3,4,6,7,8-HpCDD, OCDF, and OCDD were detected in both blanks at low levels.
The reviewers have used the "S times" rule to qualify any sample results that are not at least 5
times the associated blank result. Only three sample results required qualification.

The 1,2,3,4,6,7,8-HpCDD and the 1,2,3,4,6,7,8-HpCDF results in D-1-SED-SMP were
qualified as estimated and flagged "J," due to the blank results. The 1.2,3,4,6,7,8-HpCDF resuit
in D-2-SED-SMP is similarly qualified. None of the OCDD or OCDF results were qualified.

The reporting practices used by MR1 lead to some confusion with regard the to analytes
found in the blanks. See the discussion of compound identification later in this review.

Labeled Compound Recoveries

BC-labeled analogs of the target analytes are added to each sample prior to extraction and
the recoveries of those compounds are used to perform isotope dilution quantitation of the target
analytes. The method contains acceptance criteria for the labeled compounds in the form of limits
for the percent recovery. MRI has used the consensus limits of 25-150% from the original
publication of Method 1613. Since that time, EPA has slightly revised and widened those limits
as a result of a interlaboratory study of the method.

MRI flagged two recoveries as being outside of their in-house limit. The recovery of *C-
2,3,7,8,-TCDF was flagged in samples E-3-SED-SMP and E-4-SED-SMP. Sample F-2-SED-
SMP also had a recovery outside of MRI's in-house limits, but it was not flagged in the data
summary. Based on the latest EPA acceptance criteria, this labeled standard should be recovered
in the range 24-169%. The recovery in E-4-SED-SMP was reported as 23.8%. which when
rounded to the appropriate number of significant figures becomes 24%, and falls within the
method-specified acceptance limit. Therefore, there is no issue for that sample. The recoveries in
the E-3-SED-SMP and F-2-SED-SMP were reported as 12.7% and 20.7%, respectively, and both



values are outside the method-specified limits. Therefore, the results for 2,3,7,8-TCDF in these
two samples are qualified as estimates, and flagged "J" by the reviewers.

Compound Identification

Method 1613 includes specific requirements for identifying a compound as one of the 17
2,3,7,8-substituted PCDDs/PCDFs that are the target analytes in the method. Among those
requirements is the ratio of the two characteristic ions that are monitored for each analyte. If that
ratio falls outside of a consensus window for the analyte, then the peaks cannot be definitively
identified as the analyte, and the results may include a contribution from some non-target analyte.
The laboratory will then typically report the results as a worst case estimate called an estimated
maximum possible concentration (EMPC).

The laboratory employed an unusual reporting scheme for these samples, in that they often
reported results as "U (###) EMPC," where a4 represents the sample-specific detection limit
calculated on the basis of the observed noise. The EMPC qualifier normally indicates that the
results did not meet the ion abundance ratio criteria for identifying a target analyte. The reviewers
have questioned the laboratory about this practice, and as a result of those discussions, any results
reported by MRI in this fashion are considered to be not detected (e.g., "U") at the detection limit
reported in parentheses. MRI's unusual use of the EMPC qualifier essentially indicates that the <
detection limit is a worst case limit for this sample. SAIC does not believe that there is a
meaningful difference between the worst case detection limit and a noise-based detection limit that
would be reported otherwise.

In addition, to the method specifications for the ion abundance ratio, the GC column used
for the analysis cannot absolutely separate 2,3,7,8-TCDF from other TCDF isomers. Therefore,
the method specifies that whenever 2,3,7,8-TCDF is found in a sample, the sample extract should
be reanalyzed on a different GC column that can separate the TCDF isomers, but that is not
suitable for the analysis of all of the other target analytes. MRI reported 2,3,7,8-TCDF in 14 of
the 17 sediment samples. Based on a conversation with the laboratory, they will provide the
second column confirmation data as soon as possible. SAIC will review those results as soon as
they are received.

Given the need to validate these sample results quickly, SAIC will only revise this review
in the event that the second column confirmation results demonstrate that 2,3,7.&- TCDF was not
present in one of those 14 samples.

Finally, the results for OCDD in sample E-1-SED-SMP was reported by the laboratory as
7900 pg/g, with a flag that indicated that the peak was saturated. Given this saturation of the
detector, it may be possible that the reported concentration is lower than the true concentration.
Therefore, SAIC has flagged that OCDD results as estimated.

Overall Assessment

The majority of the resuits for the PCDDs/PCDFs in these 17 samples met the data quality
objectives and may be used without qualification.



The results for 1,2,3,4,6,7,8-HpCDD and 1,2,3,4,6,7,8-HpCDF were flagged as estimates
in sample D-1-SED-SMP and the 1,2,3,4,6,7,8-HpCDD result in D-2-SED-SMP was also flagged
as an estimate.

All results reported by MRI with both the "U" and "EMPC" qualifiers are to be considered
not detected and reported simply as "u" values.

The 2,3,7,8-TCDF results in samples E-3-SED-SMP and F-2-SED-SMP were flagged as
estimates due to low recoveries of the associated labeled standard.

SAIC expects to receive the results for 2,3,7,8-TCDF confirmation of 14 of the 17
samples in the near future. SAIC will only revise this review in the event that the second column
confirmation results demonstrate that 2,3,7,8-TCDF was not present in one of those 14 samples.



APPENDIX C-2
SEDIMENT POREWATER CHEMISTRY




SAIE

Science Applications International Corporation
An Empioyee-Owned Cormpany

MEMORANDUM
Date: June 11, 1999
To: Greg Tracey
From: Harry McCarty

Subject: Raymark 1999 Sediment Data Validation
Porewater metals data for 17 samples

As requested, I have reviewed the results of the 1999 Raymark porewater metals data.
The analyses were performed by the University of Rhode Island (URI) Paleomagnetics
Laboratory on 17 sediment samples collected by SAIC in April 1999. The laboratory used the
SAIC sample numbers, as shown below:

SAIC Sample Number
C-1-PW D-6-FD
C-2-PW E-1-PW
C-3-PW E-2-PW
D-1-PW E-3-PW
D-2-PW E-4-PW
D-3-PW F-1-PW
D-4-PW F-2-PW
D-5-PW F-3-PW
D-6-PW

While an attempt was made to perform a Tier II validation, using the EPA Region 1 data
validation guidance, the level of validation that was possible for these results was very limited.
The data reported by URI are limited to tabular summaries only.

Our review efforts evaluated the summary level data only, and considered the following:

. Data completeness

. Holding times

. Calibrations (initial and continuing)
. Blanks

. Matrix spike results

. Duplicate samples

. Blank spikes



The results were evaluated in the context of the data quality objectives (DQOs) provided by the
laboratory. Unless specific comments are made, there were no problems associated with a given
evaluation criterion.

Data Completeness

The data package is limited to tabular summaries. No raw data were provided. Since this
is a Tier II validation effort, the raw data were not absolutely needed, but the lack of raw data
would limit any further evaluation in the future.

Calibration

The graphite furnace atomic absorption spectrophotometer (GFAA) was calibrated for all
eight metals and those calibrations met the linearity criteria described in the laboratory's data
quality objectives. However, two of the continuing calibration blanks (CCBs) exceeded the target
values for arsenic. One CCB in each of the two analysis batches reported by URI exceeded the
acceptance limit of 5.0 pg/L, with both values at 5.6 ug/L. The laboratory's DQQs do not specify
an allowance for any CCB results to exceed this value, nor would one be expected. There is no
indication that the laboratory took any corrective action when the CCB results failed to meet the
acceptance limits.

Arsenic was reported in six of the 17 samples, at levels ranging from 10.3 to 42.9 ng/L.
The other 11 samples were all reported to be below the detection limit of 10.0 ug/L. The arsenic
results for the method, or procedural, blank were reported as <10.0 pg/L, meeting the
laboratory's DQOs. However, given the level of arsenic in the two CCBs and the low levels
reported in four of the six positive samples, it is not possible to determine how much, if any, of
those results were due to the background levels of arsenic in the laboratory. The validators have
used the "five times rule" to evaluate these results, whereby any sample result less than five times
the CCB result is considered to be an estimate of the sample concentration that may reflect a
significant contribution from the CCB. The results for samples C-2-PW, E-1-PW_ E-3-PW, and
F-3-PW are all below 28 ug/L (5.6 x 5). Therefore, the arsenic results for these four samples are
all flagged "J" as estimated. The arsenic results for sample C-1-PW and E-2-PW are not affected,
since they are more than five times the CCB results. The non-detect results for the remaining
samples are not affected.

Matrix Spike Results

The laboratory reported the resuits for a matrix spike of sample C-1-PW. The laboratory's
DQOs specify a recovery range of 50-150%, with no more than 30% of the analytes falling
outside that range. For these samples, five of eight metals had matrix spike recoveries within the -
acceptance range, and three metals fell outside the limits. Thus, 37.5% of the metal recoveries fell
outside of the acceptance limits. Arsenic, lead, and silver had recoveries of 35%, 30%., and 24%
respectively, well below the laboratory's acceptance limits. There is no indication that the
laboratory took any corrective action when more than 30% of the results failed to meet the
acceptance limits.

The laboratory also analyzed a blank spike, or laboratory control sample, containing all
eight metals. The recoveries of all of the metals where in the range of 71-103%, including



arsenic, lead and silver. These blank spike data indicate that the recovery problems may be
associated with the porewater matrix itself. Thus, the issue is not necessarily one of laboratory
performance, but rather the ability of the selected sample preparation procedures to determine the
analytes in the porewater matrix.

Silver was not detected in any of the 17 porewater samples. Given the reported matrix
spike recovery (24%), and without the raw data from the analyses, it is not possibie to say that the
silver results are not false negatives. Therefore, all the silver results are flagged "UJ" to indicate
the uncertainty associated with the reported detection limits.

Arsenic and lead were each reported as present in six of the 17 samples, although both
metals were not necessarily reported in the same sample. All but one of the lead results were only
slightly above the reported detection limit (results ranged from 2.9 to 3.7 pg/L, versus a detection
limit of 2.9). Four of the six arsenic results were similarly close to the reported detection limit of

10 pg/L.

The arsenic data for those four samples are already qualified as estimated due to the CCB
issue described above. Given the reported matrix spike recovery, the non-detect results for
arsenic in samples C-3-PW, D-1-PW, D-2-PW, D-3-PW, D-4-PW, D-5-PW, D-6-PW, D-6-FD,
E-4-PW, F-1-PW, and F-2-PW are flagged as "UJ" to indicate the uncertainty associated with the
reported detection limits.

The lead results for C-3-PW, D-1-PW, D-2-PW, D-3-PW, AND E-4-PW are flagged "J"
as estimated due to the low matrix spike recovery. The non-detect results for C-1-PW, C-2-PW,
D-4-PW, D-5-PW, D-6-PW, D-6-FD, E-1-PW, E-3-PW, F-1-PW, F-2-PW, and F-3-PW are
flagged as "UJ" to indicate the uncertainty associated with the reported detection limits.

Duplicate Sample Results

The laboratory analyzed one sample, D-4-PW, in duplicate. Unfortunately. this sample
contained only two metals above the reported detection limits. Therefore, the precision of the
analysis could only be assessed on the basis of those two results. The relative percent difference
(RPD) was reported as 11% for chromium and 79% for zinc. The zinc results are well outside of
the laboratory's 30% acceptance limit, but their DQOs allow for up to 35% of the analytes to fail
this criterion (Note: The laboratory's DQO statement refers to the "recoveries," not the RPD, and
is an obvious typographical error).

Zinc was reported as present in 14 of the 17 samples. Given the relatively high RPD for
the duplicate analyses, all of the detected results have been flagged "J" as estimates. Only the
non-detect results for C-1-PW, E-1-PW, and E-2-PW are unaffected.

Overall Assessment

The results for the analyses of cadmium, chromium, copper, and nickel may all be used
without qualification. However, all of the results for silver are non-detects and are qualified as
estimates. The reported detection limits should be used with appropriate caution if silver is an
analyte of concern at this site.



All of the non-detect resuits for arsenic and lead are similarly qualified due to low matrix
spike recoveries and the reported detection limits should be used with appropriate caution if these
analytes are of concern at this site.

A number of the results for samples in which either lead or arsenic were reported as
detected are also qualified as estimates either due to the potential contributions from the blank
(for arsenic) or due to low matrix spike recoveries (for arsenic and lead).

The reported results for zinc are qualified as estimates, due to the relatively poor precision
between the duplicate analyses. This qualification may adversely affect comparisons of zinc
results between different samples.
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MEMORANDUM

Date: June 25, 1999

To: Greg Tracey

From: Harry McCarty )

Subject: Raymark 1999 Tissue Ddta Validation
Metals data for 9 samples

As requested, I have reviewed the results of the 1999 Raymark tissue sample data for the
metals analyses. The analyses were performed by The Woods Hole Group (WHG), on 9 ribbed
mussel samples collected by SAIC in April 1999. The SAIC and WHG sample numbers are as
follows:

SAIC Sample ID Woods Hole Group ID
C-1-TISS-SMP 42274-1
C-2-TISS-SMP 42274-2
C-3-TISS-SMP 42274-3
D-1-TISS-SMP 42274-4
D-2-TISS-SMP 42274-5
D-3-TISS-SMP 42274-6
D-4-TISS-SMP 42274-7
D-6-TISS-SMP 42274-8

HB-9-TISS-SMP 42274-9

This data validation effort approximates a Tier II validation, using the EPA Region 1 data
validation guidance. It is important to note that the Region 1 guidance is intended for samples
other than tissues and analyzed by CLP methods, which are not the methods designated for this
project.

Our review efforts evaluated the summary level data only, and considered the following:

. Data completeness
. Holding times
e Calibrations (initial and continuing)
. Blanks
. Matrix spike and duplicate sample results

2222 Gallows Road, Suite 300, Dunn Loring, Virginia 22027 (703) 645-6900
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. Laboratory control sample results

. [CP serial dilution results

. ICP interference check results

. Graphite furnace post-digestion spike results

The results were evaluated in the context of the requirements of the project QAPP and/or
laboratory SOPs, where available and applicable. Unless specific comments are made, there
were no problems associated with a given evaluation criterion.

Data Completeness

Since this is a Tier II validation effort and therefore did not involve an examination of all
of the raw data, there may be some raw data that are not present in the package.

Duplicate Sample Results

The laboratory performed a duplicate analysis of sample C-1-TISS-SMP. The precision
results for all the metals were within the acceptance limits except for arsenic, cadmium, and
nickel. The RPD for arsenic was 23.8%, 32% for cadmium, and 20.6% for nickel.

The precision for nickel is so close to the limit that no qualification of the data is needed.
The precision for arsenic in only slightly outside the limit, while the cadmium results
demonstrate more variability. Both metals were reported in all of the tissue samples. Therefore,
all of the results for arsenic and cadmium are considered to be estimates and are flagged "J."

Laboratory Control Sample

The laboratory analyzed a standard reference material, SRM 2976, as a laboratory control
sample. As noted by the laboratory, the results for chromium and cadmium were outside of the
acceptance limits for this SRM. The recovery of cadmium was 37.5% and 134% for chromium.
The laboratory attributes these recovery problems to a sample matrix interference.

SAIC has reviewed the results. Because the matrix spike results are well within the
acceptance limits, there is no need to qualify the sample results for cadmium or chromium on the
basis of the SRM results.

Overall Assessment
Overall, the majority of the results for these 9 tissue samples meet the objectives of the
sampling and analysis effort and they may be used without qualifications. All results for arsenic

and cadmium are flagged "J," as estimated. due to the difficulties noted with the duplicate
analysis.
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MEMORANDUM
Date: June 25, 1999
To: Greg Tracey

From: Harry McCarty

Subject: Raymark 1999 Tissue Dat idation
PAH data for 9 samples

As requested, I have reviewed the results of the 1999 Raymark tissue sample data for the
PAH analyses. The analyses were performed by The Woods Hole Group (WHG), on 9 ribbed
mussel samples collected by SAIC in April 1999. The SAIC and WHG sample numbers are as
follows:

SAIC Sample ID Woods Hole Group ID
C-1-TISS-SMP 42274-1
C-2-TISS-SMP 42274-2
C-3-TISS-SMP 42274-3
D-1-TISS-SMP 42274-4
D-2-TISS-SMP 42274-5
D-3-TISS-SMP 42274-6
D-4-TISS-SMP 42274-7
D-6-TISS-SMP 42274-8

HB-9-TISS-SMP 42274-9

This data validation effort approximates a Tier II validation, using the EPA Region 1 data
validation guidance. It is important to note that the Region 1 guidance is intended for samples
other than tissues and analyzed by CLP methods, which are not the methods designated for this
project. Our review efforts evaluated the summary level data only, and considered the following:

. Data completeness

. Holding times

. Calibrations (initial and continuing)

. Blanks

. Matrix spike and matrix spike duplicate results
. Laboratory control sample results

. Surrogate recoveries

2222 Gallows Road, Suite 300, Dunn Loring, Virginia 22027 (703 645-6900



The results were evaluated in the context of the requirements of the project QAPP and/or
laboratory SOPs, where available and applicable. Unless specific comments are made, there
were no problems associated with a given evaluation criterion.

Data Completeness

Since this is a Tier II validation effort and therefore did not involve an examination of all
of the raw data, there may be some raw data that are not present in the package.

Laboratory Control Sample Results

According to the narrative, the laboratory analyzed a standard reference material, SRM
19744, in conjunction with these samples, as a laboratory control sample (LCS). The results for
this SRM were reported with a recovery correction that was based on the recoveries of the four
surrogates added to all the samples. According to the narrative, this recovery correction was
made by the laboratory because the certified values for the SRM are based on the use of isotope
dilution quantitation, which includes an inherent recovery correction for each analyte.

The reviewers disagree with this approach for two reasons. First and foremost, the use of
any recovery correction bears no resemblance to the approach use for the analysis of the sediment
samples. Thus, the SRM results and the laboratory's success in achieving the certified values for
that SRM have little meaning in the context of this project.

Secondly, the use of the surrogate data to perform the recovery correction limits the utility
of the results even further. In isotope dilution methods, an isotopically-labeled analog of each
target compound is added to the sample prior to extraction. In the few instances where a labeled
analog is not available or cannot be used for other reasons, the recovery correction is based on
the recovery of the analog of a very similar compound. In these PAH analyses, only four
surrogate compounds were emploved for the 24 target compounds. While all four surrogates
were deuterated analogs of target PAHs, only three of those target PAHs had certified values for
the SRM. Thus, the SRM results were corrected on the basis of only three surrogates. Given the
wide range of structures for the 16 target PAHS in the SRM, SAIC does not believe that one can
make reasonable associations between the surrogates and the target analstes for the purposes of
quantitation. It is this lack of a clear association between surrogates and target analytes that has
kept EPA from employing recovery corrections based on surrogate results in their analytical
methods.

The net effect on the quality of the data for this project is minimal. in that only the SRM
results were recovery corrected. However. SAIC believes that this approach further limits the
utility of the SRM analysis as a quality control measure in relation to the sample analyses.
Because the MS/MSD results reported in the data package exhibit good recoveries and excellent
precision, no qualification of the sample results is required in relation to SAIC's concerns about
the SRM analysis.

Overall Assessment

Overall, the results for these 9 tissue samples meet the objectives of the sampling and
analysis effort and they may be used without qualifications.
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MEMORANDUM
Date: June 18, 1999

To: Greg Tracey

From:  Harry McCarty }’L

Subject: Raymark 1999 Tissue atp Validation
Pesticide data for 9 sampigs

As requested, I have reviewed the results of the 1999 Raymark tissue sample data for the
organochlorine pesticide analyses. The analyses were performed by The Woods Hole Group
(WHG), on 9 ribbed mussel samples collected by SAIC in April 1999. The SAIC and WHG
sample numbers are as follows:

SAIC Sample ID Woods Hole Group ID
C-1-TISS-SMP 42274-1
C-2-TISS-SMP 42274-2
C-3-TISS-SMP 42274-3
D-1-TISS-SMP 42274-4
D-2-TISS-SMP 42274-5
D-3-TISS-SMP 42274-6
D-4-TISS-SMP 42274-7
D-6-TISS-SMP 42274-8

HB-9-TISS-SMP 42274-9

This data validation effort approximates a Tier II validation, using the EPA Region | data
validation guidance. It is important to note that the Region | guidance is intended for samples
other than tissues and analyzed by CLP methods, which are not the methods designated for this
project.

Our review efforts evaluated the summary level data only, and considered the following:

. Data completeness

. Holding times

. Calibrations (initial and continuing)

. Blanks

. Matrix spike and matrix spike duplicate resuits
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. Laboratory control sample results
. Surrogate recoveries
. Endrin and DDT breakdown

The results were evaluated in the context of the requirements of the project QAPP and/or
laboratory SOPs, where available and applicable. Unless specific comments are made. there were
no problems associated with a given evaluation criterion.

Data Completeness

Since this is a Tier II validation effort and therefore did not involve an examination of all
of the raw data, there may be some raw data that are not present in the package.

As noted by the laboratory, the use of the amino-propyl cleanup column does not provide
consistent recoveries of the target analyte endrin aldehyde. According to the narrative. the
situation was discussed with SAIC and it was agreed that for this project, all endrin aldehyde
results would be flagged "J" as estimated. Endrin aldehyde was not detected in any of the
samples, thus all results for this analyte are reported as "UJ." for not detected and estimated.
Unfortunately, the laboratory did not provide any data from reference materials. spiked samples,
or laboratory control samples that included this analyte. Therefore. it is not possible to determine
from the data in the package if the laboratory could have detected endrin aldehyde at all.
Therefore, the reviewer suggests that the endrin aldehyde be deleted from the list of target
analytes, or simply be reported as "NA" for not analyzed.

Calibrations

Initial calibrations and continuing calibrations were performed as required. The results for
several of the continuing calibration standards included one or more analytes that demonstrated a
difference of more than 25% between the amount found and the true concentration of the
standard. However, in all but one such instance, the results for the same standard analvzed on the
second GC column were within the acceptance limits. Therefore, the laboratory reported the
results for those analytes from the GC column that met the specifications.

The exception was for hexachlorobenzene. The continuing calibration standard analyzed
on 5/15/99 at 12:01 AM, after all of the tissue samples. had a %D on Column A of -28% and -
35% on Column B. This analyte was not detected in any of the 9 tissue samples. SAIC examined
the chromatograms and found no evidence of peaks that would represent this analyte. However,
given the continuing calibration results, there is some slim chance that the results could be false
negatives. Therefore, all of the non-detect results for this analyte are flagged "U'J" to indicate that
the reported quantitation limits may be estimates.

Comparisons Between Results from Two GC Columns

SW-846 Method 8000B recommends that the quantitative results from both GC columns
be compared during dual-column analyses such as used here for the pesticides. As noted by the
laboratory, there were a two instances in which the quantitative results from the two GC columns
used for the analyses differed by more than 40%. In those instances, the laboratorv reviewed the
chromatograms and if no evidence of a problem was found, they took the conservative approach
and reported the higher of the two results. The results for p,p'-DDE and p.p'-DDD in Sample D-



1-TISS-SMP were flagged "P" by the laboratory to indicate that the higher value was reported.
SAIC has reviewed the chromatograms for these samples and agrees that the higher values be
reported and there is no need for qualification.

Overall Assessment

Overall, the majority of the results for these 9 tissue samples meet the objectives of the
sampling and analysis effort. The only qualifications are that endrin aldehyde should not be
considered to be a target analyte and the non-detect results for it should be considered to be "not
analyzed" instead, and all the reported quantitation limits for hexachlorobenzene are considered to
be estimates and should be flagged "UJ."

(93 )
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MEMORANDUM
Date: June 25, 1999
To: Greg Tracey :
From: Harry McCarty // '

Subject: Raymark 1999 Tissue Data Validation
PCB data for 9 samples

As requested, I have reviewed the results of the 1999 Raymark tissue sample data for the
PCB analyses. The analyses were performed by The Woods Hole Group (WHG), on 9 ribbed
mussel samples collected by SAIC in April 1999. The SAIC and WHG sample numbers are as
follows:

SAIC Sample ID Woods Hole Group ID
C-1-TISS-SMP 42274-1
C-2-TISS-SMP 42274-2
C-3-TISS-SMP 42274-3
D-1-TISS-SMP 42274-4
D-2-TISS-SMP 42274-5
D-3-TISS-SMP 42274-6
D-4-TISS-SMP 42274-7
D-6-TISS-SMP 42274-8

HB-9-TISS-SMP 42274-9

This data validation effort approximates a Tier I validation, using the EPA Region 1 data
validation guidance. It is important to note that the Region 1 guidance is intended for samples
other than tissues and analyzed by CLP methods, which are not the methods designated for this
project.

Our review efforts evaluated the summary level data only, and considered the following:

. Data completeness

. Holding times

. Calibrations (initial and continuing)

. Blanks

. Matrix spike and matrix spike duplicate results

2222 Gallows Road, Suite 300, Dunn Loring, Virginia 22027 (703) 645-6500



. Laboratory control sample results
. "Surrogate recoveries

The results were evaluated in the context of the requirements of the project QAPP and/or
laboratory SOPs, where available and applicable. Unless specific comments are made, there
were no problems associated with a given evaluation criterion.

Data Completeness

Since this is a Tier II validation effort and therefore did not involve an examination of all
of the raw data, there may be some raw data that are not present in the package.

Calibrations

Initial calibrations and continuing calibrations were performed as required. The results
for two of the continuing calibration standards included several analytes that demonstrated a
difference of more than 25% between the amount found and the true concentration of the
standard. However, in most such instances, the results for the same standard analyzed on the
other GC column were within the acceptance limits. Therefore, the laboratory reported the
results for those analytes from the GC column that met the specifications.

The only exceptions were for the continuing calibration standards analyzed on 5/14/99 at
9:57 PM and 5/15/99 at 4:24 AM. For both of those standards, the results for PCB 18 and the
surrogate compound DBOB were lower than expected, with %D values of -26% to -31% on both
columns in both standards. The calibration results for the surrogate are not critical, since the
surrogate recoveries for all the samples were well within the acceptance limits. The results for
PCB 18 suggest that there may be some slight low bias in the affected samples.

SAIC has reviewed the specific results for the three tissue sample analyses that occurred
between these two calibration standard analyses. The affected samples are D-6-TISS-SMP, HB-
9-TISS-SMP, and the matrix spike duplicate aliquot prepared from sample D-4-TISS-SMP. The
PCB in question was not detected in either of the unspiked samples. Therefore, given the slight
potential low bias, the results for this compound in samples D-6-TISS-SMP and HB-9-TISS-
SMP have been flagged "UJ" to indicate that the reported detection limit may be an estimate.

There is no apparent effect on the matrix spike duplicate results, since the recovery of
PCB 18 was well within the acceptance limits and the RPD between the MS and MSD results
was only 2%. Therefore, no qualification of the MSD results is required due to the calibration
results.

Comparisons Between Results from Two GC Columns

SW-846 Method 8000B recommends that the quantitative results from both GC columns
be compared during dual-column analyses such as used here for the PCBs. As noted by the
laboratory, there were a number of instances in which the quantitative results from the two GC
columns used for the analyses differed by more than 40%. In those instances, the laboratory
reviewed the chromatograms and if no evidence of a problem was found, they took the
conservative approach and reported the higher of the two results, flagging those values with a "P"
to indicate that the higher value was reported.




If, after examining the chromatograms, they found evidence of a positive interference on
one of the columns, or if there was evidence that the baseline had been incorrectly established by
the software, the laboratory reported the lower of the two results, flagging those values with a "I"
to indicate that the lower value was reported, due to an interference.

SAIC has reviewed the chromatograms for these samples and agrees that the laboratory's
reported results were appropriate and there is no need for qualification of the results.

Overall Assessment

Overall, the majority of the results for these 9 tissue samples meet the objectives of the
sampling and analysis effort and they may be used without qualifications.

The reported quantitation limits for PCB 18 in samples D-6-TISS-SMP and HB-9-TISS-
SMP are considered to be estimates and should be flagged "UJ."
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MEMORANDUM

Date: June 17, 1999
To: Greg Tracey
From: Harry McCarty °

Subject: Raymark 1999 Sediment Data Validation
Sediment SEM data for 17 samples

As requested, I have reviewed the results of the 1999 Raymark sediment data for
simultaneously extracted metals (SEM). The analyses were performed by the University of Rhode
Island (URI) Paleomagnetics Laboratory on 17 sediment samples collected by SAIC in April
1999. The laboratory used the SAIC sample numbers, as shown below:

SAIC Sample ID
C-1-SED-SMP D-6-SED-FD
C-2-SED-SMP E-1-SED-SMP
C-3-SED-SMP E-2-SED-SMP
D-1-SED-SMP E-3-SED-SMP
D-2-SED-SMP E-4-SED-SMP
D-3-SED-SMP F-1-SED-SMP
D-4-SED-SMP F-2-SED-SMP
D-5-SED-SMP F-3-SED-SMP
D-6-SED-SMP

While an attempt was made to perform a Tier II validation, using the EPA Region 1 data
validation guidance, the level of validation that was possible for these results was very limited.
The methods employed have relatively few quality control steps associated with them and the data
reported by URI are limited to tabular summaries only.

Our review efforts evaluated the summary level data only, and considered the following
(where applicable):

. Data completeness
. Holding times
. Calibrations (initial and continuing)

. Blanks



. Matrix spike results
. Duplicate samples
. Blank spikes

The results were evaluated in the context of the requirements of the laboratory SOPs, where

available and applicable.

Blanks

The laboratory reported the results for the procedural blank on a weight basis (e.g., ug/g)
and those results have been used to evaluate the associated sample results. The procedural blank
run for the SEM analysis found copper, cadmium, and nickel at levels above the levels found in
many of the sediment samples. Zinc and lead were reported in the blank at levels that exceeded
the results for a single sample each. The source of these metals in the blank is unclear. The
calibration blanks run for each metal do not indicate that the instrument is contaminated. The
levels reported in the blank do not appear to be a systematic problem. However, since many of
the sample results are lower than those found in the blank, there is no means by which to
determine if those low level sample results are real or the result of contamination from an

unknown source.

We recognize that the SEM data are not used in the same fashion as data for total
recoverable metals might be. Therefore, it is difficult to establish a firm set of rules for evaluating
the SEM results relative to the observed blank results. The traditional "five times" rule would
qualify any sample result that was not at least five times greater than the blank result. Using that

rule, most of these SEM data would have been qualified.

Therefore, the reviewers have used the approach of qualifying all SEM results that are less
than or equal to the observed blank results. Using this approach, the following results are
qualified as estimates (flagged "J"). The results for the seven samples not listed in this table were
not qualified as a result of the observed blank results.

Sample Copper | Zinc | Lead | Nickel | Cadmium
C-1-SED-SMP 3.4) 3.217J 0.14J
C-2-SED-SMP 771 0.10J
C-3-SED-SMP 48] 0.131]
D-1-SED-SMP 4.1] 33J 2.7] 0.18]
D-2-SED-SMP 3.5) 4.7]
D-4-SED-SMP 651

D-5-SED-SMP 6.5]

D-6-SED-SMP 4.6]

D-6-SED-FD 11.17J

F-2-SED-SMP 69]

—"



Matrix Spike Results

The DQOs provided by URI indicate that matrix spikes are not applicable to this analysis
and are not included in the laboratory's SOP. However, because they were requested by SAIC for
this project, URI provided data for both matrix spike and blank spike analyses. SAIC reviewed
those data, and while there are no acceptance limits, the reviewers are concerned that the
recovery of lead is only 55% in both the matrix spike and the blank spike. Given the identical
results for the matrix spike and the blank spike, there is not an issue of a "sample matrix effect.”
These results raise concerns for the lead results in each sediment sample. The recoveries of the
other four metals were all within a range of 90-115%.

Based on discussions with the laboratory, they believe that the relatively strong HCI
concentration in the sample extracts may suppress the response for lead when using graphite
furnace atomic absorption. The reviewers cannot rule out this possibility, but the issue remains
that the results for lead may have a significant low bias. Therefore, all of the SEM results for lead
have been qualified "J" as estimates.

Duplicate Samples

The laboratory's DQO for the precision of duplicate analyses was not met. The DQO calls
for the relative percent difference between the duplicate analyses to be <30%, with an allowance
for no more than 35% of the analytes to exceed that 30% limit. Of the five metals studied, three
(60%) of them (copper, nickel, and zinc) exhibited RPD values in the range of 56-78%. Itis
important to note that these measurements were performed on duplicate aliquots of the same
sample (C-1-SED-SMP) and not on the field duplicates collected by SAIC. The degree of blank
contamination exhibited may also explain some of the relative imprecision observed for the
duplicate analyses, since the results for copper, cadmium, and nickel in both the original sample
and the duplicate sample were below the blank levels. However, even though the zinc results
were 9 1o 20 times the blank result in the sample and the duplicate, this analyte still had an RPD of
78%, indicating that the blank is not the sole contributor to the precision problems.

The sample chosen by the laboratory for the duplicate analysis was C-1-SED-SMP. The
grain size data for this sample indicate that it was a coarse-grained sediment, with 78.6% sand.
The laboratory believes that the coarse nature of the sediment made it very difficult to take
replicate aliquots for the duplicate analyses, thus leading to the observed imprecision of the SEM
results. While the grain size distribution may in fact be the cause, 8 of the 17 sediment samples
were >70% sand. The reviewers also note that the other two metals, cadmium and lead, had RPD
values of 7% and 1% respectively. Therefore, it cannot be the grain size alone that is determining
the duplicate precision.

Whatever the cause, the results of the duplicate analyses suggest that the results for
copper, nickel, and zinc may not be very precise.

Overall Assessment

Except for the four results noted in the discussion of the blank results, the SEM data for
cadmium may be used without qualifications. The cadmium data for C-1-SED-SMP, C-2-SED-
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SMP, D-1-SED-SMP, and D-2-SED-SMP are qualified as estimated ("J") due to potential blank
contamination.

All of the results for lead are qualified as estimated ("J") due to the low recovery of this
metals in both the matrix spike and blank spike analyses. The lead results in D-1-SED-SMP is
also qualified as estimated on the basis of the blank results.

All of the results for copper, nickel, and zinc are qualified as estimates on the basis of the
observed precision of the duplicate sample analyses. The results for many of these samples were
also qualified as estimated due to potential blank contamination. See the table in the discussion of
the blank results for the specific results that were qualified as estimates.
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Science Applications International Corporation
An Employee-Owned Company

MEMORANDUM
Date: June 11, 1999
To: Greg Tracey

From: Harry McCarty

Subject: Raymark 1999 Sediment Data Validation
Sediment Grain Size, TOC, and AVS data for 27 samples

As requested, I have reviewed the results of the 1999 Raymark sediment sample data for:

. Grain size
. Total organic carbon
. Acid volatile sulfides (AVS)

The analyses were performed by the University of Rhode Island (URI) Paleomagnetics
Laboratory on 27 sediment samples collected by SAIC in April 1999. The laboratory used the
SAIC sample numbers, as shown below:

SAIC Sample ID

C-1-SED-SMP D-6-SED-FD HB-2-SED-SMP
C-2-SED-SMP E-1-SED-SMP HB-3-SED-SMP
C-3-SED-SMP E-2-SED-SMP HB-4-SED-SMP
D-1-SED-SMP E-3-SED-SMP HB-5-SED-SMP
D-2-SED-SMP E-4-SED-SMP HB-6-SED-SMP
D-3-SED-SMP F-1-SED-SMP HB-6-SED-FD

D-4-SED-SMP F-2-SED-SMP HB-7-SED-SMP
D-5-SED-SMP F-3-SED-SMP HB-8-SED-SMP
D-6-SED-SMP HB-1-SED-SMP HB-9-SED-SMP

While an attempt was made to perform a Tier II validation, using the EPA Region 1 data
validation guidance, the level of validation that was possible for these results was very limited.
The methods employed have relatively few quality control steps associated with them and the data
reported by URI are limited to tabular summaries only.
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Our review efforts evaluated the summary level data only, and considered the following
(where applicable): '

. Data completeness

* . Holding times

. Calibrations (initial and continuing)
. Blanks

. Matrix spike results

. Duplicate samples

. Blank spikes
The results were evaluated in the context of the data quality objectives (DQOs) provided by the
laboratory, where available and applicable. The results of this review are described below, by
analysis type.
Grain Size

All of the data quality objectives provided by the laboratory were met for this analysis.

Total Organic Carbon

All of the data quality objectives provided by the laboratory were met for this analysis.

Acid volatile sulfides (AVS)

All of the data quality objectives provided by the laboratory were met for this analysis.

Overall Assessment

The data for these 27 sediment samples met the laboratory's DQOs and may be used
without qualifications.

The results for the field duplicate pair D-6-SED-SMP and D-6-SED-FD in sediment set 2
support the concerns about the field duplicates that were expressed in the reviews of other
analyses. The data for grain size, total organic carbon, and AVS all differ markedly between these
two samples. The field duplicate pair from sediment set 1, HB-6-SED-SMP and HB-6-SED-FD,

were not analyzed for AVS, but the grain size and total organic carbon data differ greatly between
these two samples as well.
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